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PORK PRODUCTION IN UTAH. 
LUTHER FOSTE R AND LEWIS A. MERRILL. 
INTRODUCTION. 
Pig raising in Utah has not as a rule been considered 
a profitable branch of the live stock industry, especially as 
usually practiced on the farm, and up to within the past fe w 
years the growing of more pork than was used at home was 
the exception, but since creameries and cheese factories have 
com e into existence, creating a large by-product of skim milk 
and whey, Gheap and valuable. pig foods, when properly used , the 
business has made a healthy growth. Since the corn acreage in 
the State is small, grain of all kinds is usually too high priced for 
Utah farmers to compete successfully in pork making with 
farm ers of states where corn is cheaply produced, as in 
Nebraska and Iowa. Prices of live hogs run higher here than on 
the Chicago market, s till not enough higher to cover th e 
d ifference in the prices of concentrates, wheat and barley her e 
an d corn in the gr.eat hog g rowing states. The cheap food in 
this region cons ist of alfalfa, bran and s horts , all rich in protein , 
muscle making nutrients , but rather deficient in carbo-hydr a t es , 
heat and fat producing com·pound. Th e bran and short have 
·a low diges tion co-efficient as compared with oth er concentrates , 
only 54 ·per cent of bran and 66 per cent of shorts being 
dige t ible, while of corn 79 per cent and of w hea:t 81 per cent 
are available for assimilation . . Bran and s horts a r e u ually 
old here in com bina tion and our digestion trials with s teers 
how t he mix ture to contatn no more th a n 54 per cent of 
-d io-estible matter. This is but little highe r than th e dige ti-
bility of alfalfa and other hays, b ut the dry matter of th e yo un g 
alfalfa a n d m ixed grasses . of t he pas ture containing ' in th eir 
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early stages of growth a very much lower per cent of woody 
fibre, are no doubt more digestible than either the hay or bran. 
A concentrated food containing a large per cent of indigestible 
woody fibre like bran is not suitable for young pigs and 
they will not thrive on it or a mixture of it half and half with 
some more digestible concentrate until they have reached the 
age of four or five months. The harsh woody husk of the 
wheat is irritating to the stomach, causing indigestion which 
finally results in scours, one of the worst of young pig diseases. 
Any food that contains a large per cent of indigestible matter 
should be rejected as a pig food during the first months of the 
pig's existence. While they are still with their mothers and for 
a time afterward, a good qualtity of shorts or middlings or 
shorts with ground oats or barley are found to give satisfactory 
results. This is particularly the case if, after weaning, these 
foods are supplemented by a supply of skim milk. 
The pork producing problem in Utah resolves itself into 
growing pigs with a minimum amount of grain and a maximum 
of alfalfa, milk and whey, or other cheap foods. Some dairy- · 
men have· solved this problem by giving skim milk and whey 
as the cheap maximum ration and adding just enough grain, 
usually bran and shorts, to give the best results. Bulletin No. 
57 of this Station shows the proportion of these foods for most 
economic feeding to be 1 pound grain to 5 pounds of milk,during 
the first period after weaning, and later, at the weight of 70 to 
80 pounds. an increase of grain to 1 pound to 3 pounds of milk. 
This is the practice at the factories which do not return the 
skim milk and whey to the farmer. The skim milk or whey and 
grain problem, as indicated above, has already been pretty con-
clusively solved and reported by this Station. The other source 
of cheap food, a source of wider extent and cheaper production, 
that of alfalfa or mixed grass pastures, furnishes a more com-
plicated problem for solution. Six seasons' experime·nts, each 
covering a series of tests, have been conducted to determine the 
value of pasture, either alfalfa or mixed, in hog feeding. This 
work was not undertaken with the supposition that hogs can be 
profitably grown on alfalfa alone, though such an idea seems to 
be quite prevalent in the State, but more to learn to what ex-
tent pasture in summer and roots or alfalfa hay in winter may 
contribute to pork making and just what proportion of the 
ration they should constitute for best results. 
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PREVIOUS WORK. 
During the summer of 1893 Prof. Sanborn conducted the 
first of a series of experiments to determine the value of grass 
in pork production. In the same connection he considered the 
r elation of exercise to increased food cohsumption and better 
digestion, judging of the latter by the more rapid, economical 
growth. The same lines of investigation with slight modifica-
tions and more than double the number of sets of pigs, was 
continued by Prof. Mills during the seasons of 1894 and 1895. 
H e denominated his work the value of grass and its relation to 
exercise in the production of pork. Owing to changes in the 
Station force the work was dropped for the summer of 1896 but 
was resumed in 1897 and has been continued uninterruptedly 
since, but with some modifications and additions. During the 
s ummers of 1897 and i 898 the s~me mixed pasture mentioned 
in connection with the previous trials was used, but in 1899 the 
pas ture was composed wholly of alfalfa and the feeding of inside 
sets in pens and yards was discontinued. For the seasons of 
1897 and 1898 the principal new feature added was that of 
duplicate sets in pens and in pasture, fed a whole or a part 
ration of skim milk and whey. Experiments with the same 
end in view, viz: the economical production of pork, were 
carried on during the winter of 1896-7 and have been repeated 
each succeeding winter with some slight changes and additions. 
In this work alfalfa hay and roots replaced the pasture or 
other green foods. 
While the two lines mentioned ba ve been made the 
principal work of the Station in pig feeding, a number of tests 
have been made to assist in settling other questions connected 
with the subject. During the time these experiments have 
been conducted, more than 150 pigs have been used in connec-
tion with them. 
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THE VALUE OF PASTURE IN PIG FEEDING. 
SUMMER EX~ERIME!'ITS 1897. 
PLAN OF THE EXPERIMENT. 
IN PASTUR E, 
Set I bad an the skim illilk or 'whey it would drink. 
et II was given a fn11 ration of skim milk or w bey and 
grain in the proportion of 5 pounds of m ilk or whey to 1 pound 
of o-rain until tbe pigs averaged 75 pounds, then 3 pounds of 
milk to 1 pound of grain. 
Set III was fed a full grain ration. ' 
Set IV wa fed a three-fourtb grain ration. 
Set V was fed a half grain ration .. 
I N PENS , 
et VI was gi' en all the skim milk or whey it wonld drink. 
et VII bad a full ration of skim milk or whey and grain 
mixed in tbe arne proportions as for, et II on pasture. 
S e t VIII wa gi ven a full grain ration. 
et IX wa given a full grain ration and tbe o-reen alfalfa. 
""e t X wa gi\ en a one-fourth grain ration with all the green 
alfalfa it would eat. 
et XI bad all the o-reen alfalfa it would eat bu t no 'O"rain. 
I N YARDS. 
et XII wa fed a.' full grain 'ration. 
et XIII wa fed ' a full grain ration 'with al1 the green 
alfalfa i t would eat. 
The mi xed pa ture can i t of 1 acre and contain a 
m ix ture of numerous gra ' e and clover with a mall propor-
t ion of lucern, and during the main portion of tbe . ea on there 
\Va an abunda.nt upply of pa~turao-e . Tbe pen u ed in the 
exp riment are under covel- and a re x10 fe e t in dimen ion. 
'I hey connect with out ide run ' x16 fe e t . The yard are 4xS 
rod in x t ent and th e ~ et kept in th e e had acce to divisions 
of the hoo- bou e or an en 10 ed h e d whel-e th e) w nt f r bade 
durin o- tb heat of th e day. 
Vb n rnill - and g rain w r e fed t o a et tb y we r e mixed 
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into slop. '-':'~e grain fed to other sets was always mixed with 
water. Wherever full grain ration is mentioned, it means all 
that the sets would eat without waste. The part grain ration 
as one-fourth, one-half, and three-fourths 'was gauged by the 
amount the sets receiving full rations ate. This was not a con-
stant quantity but varied from week to week as shown by an 
inspection of the tables giving the amounts of food eaten 
weekly. 
The milk-feeding part of this experiment, and of the suc-
ceed ing one, was reported by Prof. Linfield in Bulletin No. 57, 
where he fully discusses the object of the work, the value of the 
by-products of the dairy for pig feeding and the most economic 
methods of feeding them, g iving the results of the experiments 
and drawing the con clu sions indicated by the same. 
The general results are given in this bulletin for com-
parison with those of other ets and will only be referred to for 
that purpose in the discussions. That part of the experiment 
dealing with the effects of grass feeding and the effects of ex-
e rcise in pork production will be giv n in detail in the pages 
which follow. 
The green food fed to the sets in pens and yards wa u ually 
alfalfa. It was selected from portions,of the piece where it wa 
most succulent,and as a rule none that was fed wa ufficientl 
mature to be very woody. It ira c ut fresh every day and all 
given to them that the would eat in addition to the re t of their 
ration. All of the inside et had a regular su'pply of corn cob 
charcoal, wood a he and alt. The pigs of all the ets eerr .. ed 
in a healthy condition throughout the experiment. 
The grain for the whole time consisted of a mixture of 
cornmeal and bran half and half by weight. The pigs were 
weighed three days in . ucce sian at the beginning and again 
a t the end of the experiment. and the average of the fir. t three 
weight was taken a the beginning :and of th e la t three a._ 
the c10 ina- weight of th e experiment. Th e ets were al a weigh-
e d regl.1larl y each week. ' 
The pig u ed for thi ex periment were of better breeding 
than the a verage in the Cach eVal1ey,' b eing high grade Berk-
hir es and Poland Chinas . Th e fanner were raised on the Station 
farm and the latter were purcha ed in Brigham City. They 
varied can iderably in ize and age but the 'et s w re a elected 
a to obviate any variation in re ult from thi cau e. 
TABLE I-EXPERIMENT, SUMMER OF 1897. WEIGHTS AND GAINS OF SETS: FIRST PERIOD, 105 DAYS. 
1897. IN PASTURE. I IN PENS. I 
IN YARDS. 
Set I Met I Set Set Set 'et I Set Set Set Set !'let Set Set I II III IV V VI VLI VIII IX X XI I~ XIII 
- --------
------
DATE "t:I = 
~ 
= =~ ~ = =~ 
"" 
""Q 'a; . = . = . 
"" ~ ~.9 'a; . .... = C::"" ~ .;;; . 'e~~ / o . o as.S ~.~ .... Q .... = 0;::' ""Q eaS~ .;;;;; ~ ",,= ;., ~ ;.,f aS o ~o ~;.,e bIl.8 bIi ;:(; ""=!!:: ~ bIl.8 bIl;:(; ..ts:~ .., ~.~ ~.~ ..ts:~ .., 0 .... C!) 0 as .., 0 .... 
:-;:.d ~]bIl =as as as _.d .- ~ bIl =as ........... - ~!:: :< :;f :a~-; ~I:: ~'" ~ "" ~ "" :g~ ~.d ~"" "3~aS ~ ~ :Q ~ ~ ~"" ~ faS ~ ~"" 
- -------~ - -- - -- - - - - -- - -------- --- - -----
BEGINNING WEIGHT 
Ave rage J u ly 2, 3, 5 and 6 . . .. . . . . . . . . . 124 130 147 136 154 130 130 130 168 119 100 136 98 
Weekly G a ins, July 12 ... .... ... . ... . 10 14 11 9 2 20 4 14 - 3 -6 6 5 
" 19 ... . .. .. . . . . . . .. . .. 14 20 14 7 12 6 12 - 2 6 4 2 14 13 
" 26 .... .. ... . . . ..... . . . 18 20 - 6 4 4 24 20 10 16 4 - 8 12 20 
Aug. 2 ... .... ..... . .. .. 14 22 20 14 12 12 24 8 22 6 4 16 12 
" 9 ........ .... .... . 22 22 12 12 10 18 18 10 14 6 . .. . 18 22 
" 16 . . . .. •. ... . ...... . 19 27 14 15 13 20 28 10 22 10 22 14 13 
" 23 . . . .... . . . . . . ..... 17 27 20 15 9 16 24 10 18 8 13 14 16 
" 80 .. ............ .... 12 18 12 14 12 2 20 4 12 4 5 18 13 
Sept. 6 ...... . .......... 16 26 26 22 18 20 26 12 26 12 - 8 22 20 
. 
" 13 ... " .... .. ...... 16 28 22 20 16 22 32 14 26 12 -4 20 28 
.. 20 .... " .... .. .. .... 28 32 26 26 16 26 28 16 32 12 . ... 32 34 
" 27 . . . . . . . . . .. .... . . 6 16 20 H 12 14 24 16 28 10 
. ... 26 31 
- Oct. 4 .. .. .... " . ....... 30 34 22 24 16 24 40 18 36 6 18 32 32 
" 11 . . . .. . . . . . . . .. . .. . -2 30 2-1 22 18 - -1 20 20 32 14 · 32 24 34 
" 18 .. .. " ..... . .. -2 14 18 10 6 2 30 10 20 32 16 20 22 
F inal Weight Oct. 18 ...... . ............ 3(2 ~ \~ 361 330 3.':J2 496 290 49~ 256 186 424 416 T otal Gain ......•.. . .... . •. . .•.......... . 218 350 255 228 176 202 366 160 324 137 86 288 318 
Averalfe Daily Gain per head .......... .692 1.11 .809 .724 .559 .641 1.16 .508 1.00 .435 .273 .914 1.01 
-
" 
., . 
-
w 
U1 
o 
t:d 
~ 
ttl 
tj 
Z 
z 
~ 
" o 
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Table I gives the weights and gains of the different sets 
during the first period while the conditions for all the sets were 
the same. 
Table II shows the quantity of food eaten weekly and for 
the whole time, also the number of pounds consumed daily and 
the amount required for 100 pounds gain. 
Sets II and VII fed milk and grain made decidedly better 
gains than any of the others excepting IX.and 8 per cent more 
than it. They ate more grain both in the pens and the pasture 
during the whole time than did the full grain ration sets having 
no milk, but not quite as muco as those in the yards. In the 
beginning of the experiment, they did not consume as much 
but the table shows the amount to have gradually increased 
until toward the close of the test when it very much exceeded 
the quantity eaten by the full grain sets in both pen and 
pasture. The milk served to increase th.e appetite, or grain 
mixed with milk was more palatable than that mixed with 
water. The milk sets were able to make use of more grain 
than the other sets and th~ milk ration in addition. These sets 
ate more grain but not as much in proportion to their gains as 
those without milk. In the pasture 860 pounds of milk re-
placed 98 pounds of grain in 100 pounds gain, and in the pens 
920 pounds of milK took the place of 212 pounds of grain. The 
skim milk was fed at a decided advantage in both pasture and 
pen. Of the two sets on milk and grain that in the pen made 
the better gain. The pasture in this instance proved a positive 
detriment, the pigs having eaten more grain and made smaller 
gains but the pigs in the pen took more milk and whey than did 
those in the pasture. 
The results of sets I and VI, given skim milk alone, were 
slightly better for the pasture set but only about one-half pound 
per head monthly. This single test shows that pigs fed milk 
with or without;- grain do not make profitable use of mixed 
pasture. 
The pigs of set IlIon a full grain ration" in pasture, made 
60 per cent better gains than those of set VIII in pens, they 
ate 31 per cent more grain and required 17 per cent less for 100 
pounds gain. Set XII on full grain in the yard made 13 per cent 
better gains than that on pasture, eating 16 per cent more grain 
and requiring 8 pounds more for 100 pounds gain. These results 
TABLE NO. n. 
EXPERThlEN'l" SUMMER OF 1897. FEED EATEN WEEKLY. FIRS'l' PERIOD 105 DAYS. 
1897. IN PASTURE . . . IN PENS. 
Set Set ' . Set ISet Set • Set Set Set Set Set 
I II III IV j~ VI VII VIII IX X 
c c 
WEEKS ENDING 'a;...: :::: . :::: . 'a; . 'd . ~ = .' ,.;. ,.;. 'al= .~ g ,.;. >. = .~ c ~ ~ C 10- ~ ~ 10= 10= ~o Q) Q) 'a; ' b.O.~ 6i o§ Q) Q) '0; b.O.£ b.O.£ 3 i ..c ~ ..c 10 .., b.O';: ~ ..c ~ ..c '"' :=~ .=:~ b.O'P ~ ~ :gf <'3 ~ ~ I ~ ~ :;;; C!! C!:l ~ '"' C!:l ~Io ~'"' :::t"t '"' ~ ~ ~ 
----
-- ---- -- --
July 12 ....... .. .. .•. .. . .. .. , .. 58 69 :m~ 50 17Y2 35 26 14 17 Y2 1 61 85 42 Y2 6, Y2 22 , 32 4G 10 ll Y2 
I ~ 
19 ........... . .. ....... . 120 130 62 L07 Y2 34 46 35 23 133 135 60 115 35 I 24 58 19 15 
26 ... .... .... . ......... 176 . ]20 100 125 3!':i 35 26 17 Y2 208 150 137 Y2 140 35Y2 33 51 21 13 
Aug llst 2 ..................... 146 174 95 L05 40 43 32 21 Y2 201 ' 203 97 Y2 11 2Y2 42 37 62 22 15 
. 9 ..... .. ............... 282 60 l 6f! 4:i 42 52 :~8~4 25!~ 1 357 7;') 1()0 4;') H 40 59 30 14% 
16 ....... " ' .. .... . .. .... :H4 80 113,l Y2 ~7 ~1! 5!':i Y2 47 
"'!41 
23~ 372 92 136 Y2 37 Y2 :'7 42 68 40 17 
23 .. .... ..•..... . ... .... 338 133 135 ~~ fl:)Y2 63 ;Ji 52 39 26 360 144 135 fl 5Y2 63 Y2 46 77 fl3 19M 
30 ...... ..... ..... . . 324 180 1:33Y2 75 G9 Y2 56 42 28 :192 158 t48 Y2 60 69Y2 46 82 43 22 
Sept. 6 .. . .........• ..•••. ...•. 32-l 180 135 7fl 70 68 50 :H 4.02 200 136 Y2 75 68Y2 48 77 38 Il:Hf 
13... \ ,~ 216 t12 Y2 IU 75Y2 76 61 Y2 H 38 1 156 87 81 53 91 45 19Y2 
20........ ..........• ..•.. 296 228 132 99 97 8.t 83 B 390 126 108 84 56 98 42 23 
I 352 216 27........ ••••••.... . .•... 280 280 113Y2 \l3Y2 77 Y2 84 63 '2 262 126 126 84 64 111 42 27% 
Set 
XI 
::i :l 
= .... 3 '(; d 
'"' !::l :;;; C!:l ~ 
25 30 
45 52 
49 56 
51-1 70 
M 70 
6u 25 36 
63 40 45 
fl9 29 Y2 47 
66 69 
73 87 
70 U 
70 70 
IN YARDS. 
Sel Set 
XII XIII 
= 
'; .: 'f ci ~ 10 - ~ b.O.~ b.O~ =~ ..., ~f :;j =''"' ~ ~ 
,-
37 20 10 
42 33 19 
44 40 21 
53 41 22 
55 47 30 
64 5~ 42 
54 49 4G 
68 54 41 
77 54 43 
86 69 42 
9! 86 42 
108 108 42 
W 
C,n 
tv 
t:d 
~ 
tr1 
>-3 
~ 
Z 
Z 
~ 
"'" o 
TABLE NO. H.-ConLinued. 
EXPERIMENT, SUMMER OF 1897. FEED EATE~ WEEKLY. FIRST PERIOD 105 DAY'S. 
1897. 
INYARD8. 
IN PA8TUUE . IN PENS. 
Set 
I 
i" e t 
II Setll Set II Set III IV V Se t VI Se t VJI Set II Set VIII IX Set X 'Set IISet l1 Set XI XlI X~H 
W EEKS E ~DING 
~ 
~ 
... 
Q) 
..0 
~ 
-----;..--------1,--,--
~ 
~ 
;;, . 
Q) 
"" ~ 
::: 
.; 
~ 
- -"-- ,,-- "----'1---,----,--
>=l 
.~ . 
... ::l 
b.c.8 
.., 
~d 
::1'-
R 
>: 
'a c 
,-0 
b.c'~ 
~t f 
::l 
.; c 
... 0 
bl'~ 
c:l 
~ ;... 
~ 
~ 
;;, 
Q) 
~ 
~ 
~ 
>. 
Q) 
..0 
~ 
>: 
'Zd 
~ 
>: 
'0; • 
... >=l 
b.c.§ 
~d 
::I"' 
R 
Oct. 5 .. .. ... 496 
" 12 .............. ... ... :: . .. 336 
" 18... . .. .... .... . . .. .•.... 136 
162 11 160 1
118 
1 
93 1' 110' 82Yz 55 528 1 180 '1 207 751 1CO' 85 
2~ 144 90 8 1 108 81 54 358 214 137 144 97 80 
1102 1 51 81 1981 109 81 54 200 398 95 225 106 83 
26n 11717 .1 129.! 1052~' 1005 77.fi %1 ?iO-i Yz 14608 . 2718 1901 1473 986 769 Total food eaten .. .... .... . 301-1-
Ave rage a momi t of food 12 fi 2 
eaten p er h ead lJel' day ., S. J8 15.45 loll 3.34 3.19 2.46 1.60 14 .91 8 .63 6.03 .l.68 3.131 2.4.-1 
Amo unt of food eaten for 
100Ibs. gain .: . .. .... . . 1809 I 1225 II 490 I 369 I 300 
Cos ~ . o f fO'o d fol' 100Ibs ' ll$z :70 
g-alll . ...... .. .. .... .... . . . .86 / ... 73 I . 26 I 1. 87 
'---y-_-.J I '---y-- -" Total ... . ... . . .... ........... . $3.56 2.86 
Total profits Ol!, sets . ..... ';. 
.96 . 3.99 
39811 340 
:U9 1u 2 
2 . . 491 12. 12 
3.86 4. 27 
286 11 2326 113t61 1 519 I 402 1 26911 481 
L.79 113. 49 1 .94 11 .78 1 .281 L. 6811:3.00 
U9 
3.89 
4.43 
-. 87 
1
'1 . '---;~;~-.J 
4. 61 
3. 00 
L.60 
- -- ,,---- ,,----,,--,,---
'~' I . ..g :! b.c:;; d 
-d .... ~ ... :;; 
.~ c I c:i 
... 0 ::: b.c'~ . as d . ::: 
~ ... ~ 
c 
'(;j 
... 
C!) 
1201 5211 34 83 :1 29 
c:i I '~ . ::: ... g d b.c .... 
.... ... 
- - aj ~ ";: ... 
l ri; 
. ~ '1 as .>=l ... o -bt:;::: :! 
-as -3 ... ~ 
R 
77 1 13511 1381 44 
1331 501 34 I 85 65 1 46,1122' 1231 26 
139 .... 95 .. . 88 .. ' 1130 138 
"" 501 3791> 1860 "~,, 1829 1169 105< 410 
4 '0,,1L. 6111 20 IZ.'i31 .877 1~ . 6313.71 3.351.49 
3931 156:1277 1 6281 1322 I 964 11 40611 3311 148 
2.461 .08 1.73 I .31 2.01 1 .48 '1 2: 54 2.071 .07 
II
---r- ~ , 
2 .. 5.l 2.0! 2.49 12.54 2.14 
4.73 2.68 1.30 4.21 5.91 
q 
1-3 
~ 
t:rl 
~ 
t:rl 
:::0 
H 
a:: 
@ 
1-3. 
en 
1-3 
> 1-3 
o 
Z 
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indicate that the benefit of pasture comes rather from the ex-
ercise the pig gets than from the extra food supplied by the 
pasture grasses. 
Green alfalfa was fed with good effect in both pen and yard 
in connection with a grain ration. 
Comparing sets VIII and IX in pens, the gains of the latter 
wi th green alfalfa were more than double those of the former 
with grain alone, and the grain required for 100 pounds gain 
was reduced 88 pounds by the use of alfalfa. Considering it in 
another way, 156 pounds of green alfalfa appears to have re-
placed 88 pounds of grain for each 100 pounds of gain. The 
difference in the yard sets, XII and XIII, was not so marked in 
rate of gain, but for 100 pounds gain 148 pounds of alfalfa re-
placed 75 pounds of grain. 
The reduction of the grain ration to three-fourths and one-
half with pasture sets IV and V, did not reduce the gain pro-
portionately. Those whose ration was reduced 25 per cent 
gained within 11 per cent as much as the set on a full ration. 
and those reduced 50 per cent gained within 31 per cent as 
much. showing that the gains on both of the partial ration sets, 
though not as large as on the full ration set, were more profit-
able. With the set on a full grain ration 398 pounds of grain 
were required for 100 pounds gain. Those whose ration was 
reduced 25 per cent required 15 per cent less grain for 100 
pounds gain, and those reduced 50 per cent required 28 per cent 
less grain for 100 pounds gain. 
In set X with a one-fourth grain ration and alfalfa the gains 
were the lowest of all the pen sets excepting that on alfalfa 
alone, but they were made at a less cost in grain per hundred 
weight than any others. excepting the milk sets. In the yards 
the set with alfalfa made 10 per cent higher gains than that 
without, and at a saving of 75 pounds of grain for each 100 
pounds gain. These results indicate that green alfalfa ', may 
be fed to'advantage in both pens and yards in connection with 
a grain ration. 
In both pen and pasture the partial grain ration sets seelD 
to have made better use of the green food than those on full 
rations. In the pen those on a one-fourth grain ration made 
use of 628 pounds of alfalfa to 156 pounds by those on a full 
ration. While there is no way of deciding how much those on 
• 
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pasture ate, they no doubt ate a proportionately large amount 
as indicated by their gains. 
Comparing the ,sets III, IX and XIII, having a full grain 
ration and green food in pasture, pen, and yard, it is seen that 
those in the pen and yard each gave results better by more than 
25 per cent than that in the pasture. This is perhaps due to 
the pigs in the pasture using up a larger portion of their food in 
the extra energy necessary in securing their green food. The 
sets on full ration with green alfalfa in the pen and yard, gained 
practically the same. 
Of the sets in the pens. VIII and IX, that on a full grain 
r ation with alfalfa did decidedly the best. The set on one-
fourth grain and alfalfa gained within 17 per cent as much as 
tha t on full grain without alfalfa, and its gain was 42 per cent 
of the amount gained by the set on full grain and alfalfa. This, 
a s in the pasture sets, shows the more economical gains for 
the part grain ration as compared with the full. Sets IX and 
X III in pen and yard with the same foods, gained practically 
the same, showing only a trifle favorable to the former, 
but the other two sets in the comparison, namely VIII and XII 
on grain alone gave a very marked difference in results, the 
yard set having gained 80 per cent more than the pen, requiring 
75 pounds less grain for 100 pounds gain. This difference in 
gain may be attributed to the extra exercise of the yard set 
which may have made the pigs healthier and given them better 
appetites and better digestion. The set in the pen that had 
alfalfa only seemed to get scarcely enough out of it for main-
tenance. The first five weeks, it gained and lost alternately, 
weighing at the end of that time eight pounds less than at the 
beginning. For the next three' weeks it was given about two-
fifths of a grain ration with the alfalfa, when the pigs gained 
r egularly an amount proportional to the grain. During the fol-
lowing four weeks the set had alfalfa again, without grain, when 
itlost twelve pounds. It was then given grain again. and it made 
regular" increase in weight up to the end of the experiment. From 
this and later results, it will be seen. that alfalfa alone, whether 
pastured by pig-s or cut and fed fresh to them in pens, will only 
give a bare maintenance ration, and in order to be made profit-
able use of must be fed in connection with a partial grain ration 
or other concentrated food. The alfalfa is too coarse and bulky 
to be fed alone. This, taken with its low per cent of digesti-
TABLE IlL-VALUE OF P ASTUR E AND DAIRY BY -PRODUCTS. E XPE RIMENT SUMMER OF 1897. FIRST PERIOD. 
SET 
I n P asture- I. . .. .. . . . . . .. . 
In Pasture-II . .. .. ... .. . . .. . . 
In Pasture- I1I. . ......... . . . .. . .. . . 
I n P asture - I V .. .... . . 
I n 'Pastu r e- V . .... . . . . 
In Pen- V"! .. .. . . . . ... . . .... . . . . .... . 
I u Pe~-VlI .. .. 
I Ll Pell- VIII. . . . . ... . .. . 
. I n Pen- I X . . ....... . . . . . . . ... . ... . .. . 
I n Pen- X ... . : .. .. .. . ... ... ... ....... . 
I n P en- Xl .: ... . .... .... . . . . . . . . . .. . . 
In yard- XII .. .. .. ..... .. ... .. 
I n y a rd-XIII .. .... ... . .. .. .. .. .. .. 
... ..... j -e ~ ' 1 ~ • ID C C ~ C 0 . Q.1-e~ .S . .::: .S ~ +J -g .~ 0. 'Gj. ~ 0. .& ,;, ~ ~... f·; e ] ::5 
.;::..c 'Q) d :: ~ '" :: (OJ -e ' cd .o. 'i5. 8 · b.o bI: b.o 0--~ .~ ~ ~lJ '(d ell ~.f! ~ Q.1 ~ ~ ID .... 5 ~ ~ .... . = .... ~ . ~ ~ rJi 
.- ID b.o ID ... cd C (Ii -e CO cd 1-0 (Il C cd 0 .... 00 . 0..Q 
b1 > al..c alQ, .... -C; .... 0 b.o ct.· ... o.o .c IDID-
\l..... ~ '0 >. '0 cd cd.... .-....,~ ~... ... 1.08 
I 
p:J ~ H ~ E-t ~ ~ ~ 5 f~::: 8 § ~ :: 
A 0. ..... c; 8 I> .::: ~---;;-~~= ~I-. -.. -. - '~~~ 
130 480 3aO 1.11 1 052~ 3.3t I 300 106 1. 875 .662 
147 402 255 .8(9 1G05 3 .19 398 8 2 .487 .05 
136 36. 228 . ' 24 77' % I 2. , ; , 310 66 2.125 1 . '" 
1!i4 
130 
130 
130 
163 
119 
100 
136 
98 
330 
3'2 
496 
290 
492 
256 
186 
424 
416 
176 
202 
.559 
.6H 
504!1 I 1. 60 
366 1 1. 16 1 986 
160 .508 769 
3U 1 1.~3 1272 
3. 13 
2.4t 
4. 04 
137 
86 
288 
318 
.435 379Y2 I 1. 20 
.273 
.914 
1. 01 
276 Y2 
1169 
1054 
.877 
3. 71 
3.35 
2~6 
269 
. 481 
393 
277 
322 
406 
331 
120 
All 
212 
None 
88 
204 
159 
NO.ne 
75 
i .787 .75 
l .680 I 1. 32~ 
3.001 
2.456 1 .55 
1. 731 ' 1. 275 
2 .012 
2 .537 
2.068 
.994 
.469 
Grain was Bran and Corn Meal mixed, half and halt' by weight. 
Value of Grass and Milk. not taken in,to account. 
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0. 
~ 
ID 
Z 
$ .. .. 
7.44 
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8. 49 
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bility, indicates that the pig whose digestive canal is especially 
adapted to concentrates, has not capacity fo~' enough of 
s uch bulky food to furnish digestible material sufficient 
fo r anything 'more than mere maintenance .. 
At the close of Table II are given the cost of the food for 
100 pounds gain for the different sets and also the profits on 
each, not taking into account the value of pasturage. The cost 
of the cornmeal and bran i~ calcula~ed at market prices and 
the skim milk, whey and green alfalfa are estimated at 15,7 and 
5 cents per hundred pounds respectively. The pork sold at 4 
cents per pound. It is interesting to make a comparison of 
the food cost and profits of the different sets. Among the 
pasture sets that on a three-fourths grain ration m~de the bes t 
pr ofit, that on a one-half ration not falling far below and both 
making higher gains than the full ration set. From both pens 
and yards, the best returns came from the sets having alfalfa 
and grain. Set X on a one-fourth ration made its gains at a less 
cost than any other pen or yard set but its total profits were 
mall because of its low rate of gain. 
Table III is arranged to show the value of the green food 
and dairy by-products . For the s ets in the pasture and the 
yards , s et XII on a full grain ration in the yard is taken as the 
tandard of comparis on, because this set shows what may be 
obtained from a grain ration without green stuff under fa vor-
able condition. The pen sets are all compared with set Vln 
which was gi ven a full grain ration wi"thout milk or green s tuff . 
Comparing s ets II and XII, it is found that set XII required 
106 pounds of g rain more for 100 pounds increase in live weight 
t han did set II. S ince s et II had, in addition to the g rain, kim 
m ilk and pasture we attribute this saving of grain to the skim 
milk or whey and pasture. Comparing s ets VIII and X in pen , 
it i found that the fee ding of green alfalfa in th is case make ' a 
aving of 204 pounds of g r ain in each 100 pounds gain. A com-
parison of set s III and XII, both on full grain r ations , one in 
pa ture and the other in the yard with no g reen food, it will be 
een that the gain f rom pasture is very s mall , amounting to 
only five cents for each 100 poun d of gain . A reduction of th e 
'amount of gra in g iven to pa tu re ets, forc ing th em to eat mor e 
OTas ,shows high er values for t he pas ture. Th e pen and yard 
ets s how that a deciile d advantage is ga ined from feed ing 
either milk or green alfaHa in connection with a par tial grain 
TKBLE IV.- EXPERIMENT SUMMER OF 1897. WEIGHTS A~D GAI~S OF SETS. SECOND PERIOD. 
1897. 
Set 
I 
IN PASTURE. 
Rpt 
II 
Set 
III 
Spt 
IV 
~et 
V 
----_---.:._------11--,--,--,--,--
~~ I ~ ~l l t.g I t~ I t~ ~ ~ "t:l =:e :d d 
o 0 <Il ~ " ~ 
BEGINNING WEIGHT. 
28 
I ~ ""= I ="" ~ "" "" 
--- ---
Oct. 18 • .. ··WEEKLy·iiAiNS:· .. ·· .... ... '1
1 ~I~ 
Oct. 25... . .. ......... . ... .. .... ...... ...... 62 ,0 
402 
42 
36~ 
36 
3;;0 
Nov 1 .... . .. ... . .... .. .. ....... . .... .. .. 
Nov. 8 .. . .. .. . .... .................... : 
Nov. 15 . .....•..... . .... .. . . . . ... . .... ... . 
Final wt. at close of experiment ... .. 
Total gain . .. .... . .. ... .... ....... .. .. . 
Average daily gain per hend . . . .. . . .. . 
38 
48 
54 
5U 
202 
2.40 
24 
I ;;; I 
9! I 
2 24 
28 
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70 
1. 67 
30 
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Il~ 
Hi 
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43 
1 03 
IN PENS. IN YARDS. 
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- --------- ---- ------ ---
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42 
30 
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1.71 
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34 
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20 
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110 
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86 
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TABLE V.-EXPERIMENT, SUMMEH. OF 1897. WEIGHTS OF FEED. SECOND PERIOO. 
IN PASTURE 
1897. 
Set I Set II Set II Set II Set III IV V 
WEEKS II ~ I ~ 1.9 II ~ I ~ .9 ~ ~ ~I I 
ENDING :::: ..= f :::: 1 "= f f f f ~ r:: C!l ~ r:: C!l C!l C!l C!l 
----- - - ---- ------ -- --,--
Oct. 2n .. "11175 
Nov. 1..... .. 185 
81 I 101~11 208 72 
77 86 II 210 I 100 
9! 11113 
00 114 
85 
84 
Nov. 8 ...... II 270 I 1!'i4 I 141 
Nov. 15 .... "I· 321 I 147 I 156 
Total food 
Eaten..... 951 I 459 I 384Y211 418 I 172 I 184 
Average ~ 
amount of I I 
food eat'n > 15.09 1'1 .28 16 .10 11 19 .52 11l. 19 18.76 
227 Ii 169 
10 .81 118 .00 
57 
57 
114 
5.43 
IN PENS In Yards 
Set VI Set VII Set II Set II Set II Set II Set II Set VIII IX X XI XII XIII 
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13 .20 1113.05 per head 1 per day 
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ration. The pasture sets show the most economical results 
from a half grain ration and the pen sets from a fourth. (For 
a full discussion of results from sets I and VI see Bulletin 
No. 57. ) 
Following the close of the pasture or green food test, the 
sets which had been run without grain were placed in separate 
pens and given all the grain they would eat for the next four 
weeks, the gains and quantities of food eaten being regularly 
recorded. The other sets were continued only two weeks. 
Tables Nos. IV and V show the results. 
These special sets did not eat an un usual amount of grain 
though their appetites were good, and they did not make any 
better, if as good, us e of the grain as the sets that had been 
given grain regularly throughout the ex periment. It will be 
seen that the daily gains were very high with some sets and the 
amount of grain reqtIire~ for a definite gain correspondingly 
low. It will be seen, too, that the largest daily gains were made 
by the set which consumed the greatest quantity of food daily. 
As a rule the heavy gains are made by the large eaters. 
SUMMER EXPERIMENTS J 1898. 
PLAN OF THE EXPERIMENT. 
IN PASTURE. 
Set I. Skim milk or whey , all that would be eaten. 
Set II. Skim milk or whey and grain in the proportion of 5 
pounds milk or whey to 1 pound grain until the pigs average 75 
pounds each; then 3 pounds milk or whey to 1 pound grain, all 
they would eat. 
Set III. Skim milk or whey, all that would be eaten, and a / 
grain ration equal to one-half the amount given set II. 
Set IV. Grain alone, fed wet, all that would be eaten. 
Set V. Grain alone, fed wet, equal to one-half the amount 
given set IV. 
Set VI. Pasture alone. 
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IN PENS. 
Set VII. Skim milk or whey, fed in the same proportion as 
set II. All that the pigs would eat. 
Set VIII. Skim milk or whey and a grain ration equal to 
one-half the amount given set VII. 
Set IX. A full grain ration, fed wet. 
Set X. A full grain ration, fed wet, with all .the green 
forage that would be eaten. 
The plan of the work for 1898 was similar to that of the 
previous season, with the yard sets discontinued. . It was 
found difficult to secure a sufficient number of pigs of proper 
age to begin the experiment earlier in the season. It did not, 
therefore, extend through as long a period as desired. The 
grain food consisted of bran and cornmeal, equal parts by 
weight until Sept em ber 4th when one-half of the cornmeal . was 
replaced by chopped wheat. In general the results tend to 
emphasize those of 1897. They are condensed in tables 
VI and VII. Set I having only skim milk and whey with 
mixed pasture made profitable gains. Leaving the value 
of the pasture out of account, at 4 cents per pound, the usual 
price of pork, the gains would return twenty cents per hundred 
for the skim milk and eleven cents for the whey. The skim 
milk sets II and VII again lead all others in rate of gain, but 
not in the smallest quantity of grain for a definite gain, though 
the amount was small as compared with a number of sets. As 
before, the set in the pen did better than that in the pasture, 
making more rapid gains and requiring less grain for 100 
pounds, the quantity of milk and whey consumed being about 
the same. In this trial the pasturage retarded the gains. More 
energy seems to have been required. for the grazing 
than the extra food thus obtamed supplied. The other 
two milk sets, III and VIII, very slightly favor the pen 
feeding in rate of gain and the pasture in the quantity 
of food required for one hundred pounds of gain. 
Comparing sets IV and IX on full grain in pasture and pen, the 
results, in rate of gain, decidedly favor the pasture method, but 
in the quantity of grain for 100 pounds gain it is not so decisive, 
showing only a saving of 27 pounds of grain by the use of 
pasture in each 100 pounds of gain. Since the set gained 271 
pounds during the twelve weeks the experiment ran, the 
pasturage for these pigs ·during that time made a saving of 73 
TABLE VI.-EXPERIMENT, SUMMER OF 1898. WEIGHTS AND GAINS OF SETS. 
IN PASTURE. IN PENS. 
_______ 18_9....:.8_. _. : :~I Set II I Set III I Set IV I~I Set VI I Set VII I SetVrr'I I Set IX I~ 
DATE 
Beginning weight average, Aug. 18, 19, 20 . . . 
Weekly gains, Sept. 5 . ......... . ... ........ . 
12 .. . ......... .. . ....... . 
19 ...... . .. .. . . . . .... ... . . 
26 . .. . ................ •• •. 
Oct. 3 . .. ... ........ . . . . . .... . 
10 ............... . 
17 . .. . .... .... .. .. 
24 .. .. ...... . .. . ........ . 
31 . ............. . . 
Nov. 8 . . ... . ..... . ........... . 
14 ...... .... ... . .... . .... . 
Final weigbt Nov. 14 ....... '.' ............... . 
Total gain ........................ . ........ . .. . 
Average daily gain per head ............... .. 
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TABLE VII.- EXPERIMENT, SUMMER OF 1898. WEIGHTS OF FEED. 
1898. 
~ EEKB ENDING 
Set 1 
:s 
·s 
e 
~ 
;.:. 
G) 
-= I=: 
Sept. 5 .. .......... · .. .\293 62 
" 12......... . ...... 190 60 
.. 19 ...... ........ .. 1197 90 
.. 26...... .. ........ 262 75 
Oct. 3 .. .. ..... ....... II 354 
" 10 ..... , ........ .. 11267198 
" 17 ................ 207 lS7 
" 24 ... .. .... .. , . . 216 162 
31 .. . . .. . .. . .. . . 
Nov.8 ............ .. 
14 ... ..... .. .. .. 
Total food . , . , ..... 
Average amount ofl' 
food eaten per 
head per day .. . . 
Am't of food eaten 
per 100 lbs. gain 
C~~~~~:~~~ .~~~. ~~ } 
Total cost ........... . 
Total profit on sets .. . 
240 1184 
278 1274 
278 ,105 
2782 11297 
10. 77 5 06 
1572 1732 
$2 .36 .51 
'---y-- J 
$2.87 
2.00 
IN P ABTUBE II IN PEN 
Set 2 11_ Set 3 IISet4 IISet5 I Set 7 Set 8 IISet9 
:s 
·S 
e 
:; 
rfJ 
;.:. 
CD 
-= I=: 
ci 
.; 
"" c; 
192 Y2 45 63Y2 
137y! 37 y! 35 
132y! 60 41 Y2 
177~ 62Y! 46 
232y! 
137 
137 
144 
168 
168 
168 
1794 
53y! 
93 
108 
126 
168 
63 
816 
46y! 
54% 
75 
84 
98 
112 
77 
733 
6 .95 13. 16 12.84 
553 1252 1 226 
.83 .18 1.41 
'-- __ -y-__ -1 
2.42 
5.12 
:s 
·s 
e 
:; 
rfJ 
328 
194 
220 
262 
354 
267 
213 
216 
233 
256 
262 
2805 
~ 
CD 
-= I=: 
56 
62 
90 
75 
::'04 
159 
162 
174 
252 
100 
1234 
ci 
.; 
"" c;
3a~ 
17Y! 
20~ 
35Y! 
22~ 
28 
38 
42 
49 
56 
38 
381 
10.87 14. 78 11.09 
1027 1 452 1 139 
1.;)4 .32 .87 
'-__ -y-__ -1 
2.73 
3 .47 
= 'a; 
"" b.O 
.S :s 
(l! .-
tiJ e ;.:. ci 
.... e CD .-_ _ _ -= al 
& ~ ~ e: ~ 
~ 33y! 1 372Yz -;- 85Y! 
:s 
·s 
e 
:; 
'1) 
439 
54 27 I' 175 52Y2 46Y211257 
60y! 31 ~ 189Y2 75 47 252 
67 33~ 1 210 55 55 296 
411 
>. 
CD 
-= I=: 
71 
74 
100 
84 
ci 
.; 
"" c; 
42~ 
23% 
26~i 
25~ 
24yz 
ci 
.; 
'"' c;
84Y! 
42Y! 
47 
51 
57Y2 76 38 11 147 49 
81Y! I 40% 141 60 67 
77 Y! 36~ 144 108 
126 
132 
183 
84 
96 
107 
119 
80 
300 I 120 
254 1 160 
33Y!11 49 
42 63 
55 
111 
127Y2 
89 
900 
48Y2 11 162 
55 Y2 189 
63~11174 
44Yz 180 
453 2084 
60 
906 836 
1 
::: 
332 
. 344 
200 
, 220 
340 
124 
3443 11493 
48 
53y! 
58 
41 
418 
69Yz 
76 
97 
71 
708 
3.48 111.75 11 8 .007 13.51 13.24 1112.34 15. 78 11.62 112 .74 
332 
2 .07 
2.07 
5.23 
233 
1.46 
1.46 
4.93 
593 I 286 I 238 111212 I 525 I 147 
.89 I .20 11.50 
'-__ -y-___ J 
2.59 
4.99 
1.82 I .37 I .92 
'--__ y __ ...J 
3.11 
2.53 
359 
2.24 
2.24-
3.47 
Set 10 
ci 
.;; 
'"' c;
.I:.e 
00-
CDC!! 
"" .... ~a; 
8:1Y2 67 
47 42 
55Ys 42 
55 52 
61~ 56 
71 46 
76Y2 37 
93 67 
105 84 
128 128 
88 66 
864 687 
3.34 2. 66 
329 1262 
2,06 . 13 
'--- - y----' 
2 ,19 
4-.74 
C1 
~ 
> ~ 
t:tj 
:>< 
'"d 
~ 
s::: 
~ 
.., 
(J) 
~ 
> .., 
<5 
z 
<N 
0'\ 
vol 
364 BULLETIN NO. 70 
pound s of grain, equal in value to 45 cents, an equivalent of 
fifteen cents monthly for pasturing three pigs. Set 
V with only a half grain ration made proportionately better 
gains than set IV, at a saving of 99 pounds of grain in each 
hundred pounds gain. This set gained 194 pounds in the 
twelve weeks. The pasturage, therefore, made a saving of 192 
pounds grain for the three pigs, worth $1.20. This gave a return 
of about 14 cents per head monthly for the pasture. 
The indications thus far are that pasture does not give 
economical results with a full grain ration, but that a partial 
ration which forces the pigs to do a larger amount of grazing 
gives fair returns for the pasturage. . 
The effects of green forage given in connection with a full 
grain ration to pigs shut up in pens, may be seen by a com-
parison of sets IX and X. In rate of gain that receiving green 
food was 37 per cent higher than that on grain alone. It ate 22 
per cent more grain but still made a saving of 30 pounds of 
grain on each 100 pounds gain. The 30 pounds grain. valued at 
19 cents was replaced by 262 pounds of green alfalfa, equal to 
about 60 pounds of hay. If the larger gains be considered in 
connection with the returns for the green stuff, the result 
favors the addition of succulent food to the grain ration. In 
this experiment the green food consisted of alfalfa and garden 
waste, such as unmarketable cabbages, cauliflowers and kale. 
The results of set VI on pasture are not satisfactory. The 
pigs escaped from the pasture at different times and secured 
other food, as shown by some of the weekly gains. 
Table VIII is arranged to show the value of pasture, other 
green food and milk and whey in pig feeding as compared with 
grain. All of the sets are compared with IX, which was fed in 
a pen on a full grain ration. As in the previous tests, all the 
saving of grain in making a definite gain is attributed to the 
other foods used. For example, set II made 100 pounds gain 
on 90 pounds less grain than did set IX, hence the milk or whey 
and pasture g-rass eaten is given credit for replacing this 
amount of grain. It is difficult to estimate the amount of grass 
eaten, but table VII shows that this set consumed 805 pounds 
of milk and whey for each 100 pounds gain. The value of the 
grain,56 cents, is a rather small return for the milk, whey, and 
grass used. One of the main objects of this experiment was to 
determine the value of pasture, or more particularly its place, in 
TABLE VIII.-EXP1J:R1MENT, SUMMER OF 1898. 
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In Pasture-I .... ... ... ... .............. . .... '1' 99 276 177 .686 None ... . .... All $ . ... $ .. ... $ .... $ 7.08 $ . ... '"0 trl 
94 418 :-124 1.25 873 3.38 269 90 1.68 .56 5.44 12 .96 7.52 ~ In Pasture- II. ...... .. ........ " .. , ..... .. >-4 
In Pasture-ILL . .... .. .................... 95 368 273 1.05 381M, 1.09 139 220 .87 1.38 2.38 10 .92 8 .54 
a: 
trl 
In Pasture-IV .......................... 97 368 271 1.05 900 3 .48 332 27 2.07 .17 5 .61 10.84 5 .23 
Z 
I-? 
In Pasture- V ......... . . . . ......... . .. . , .... 99 293 194 .750 452%: 1. 75 233 126 1.46 .79 2.83 7. 76 4.93 en 
Oct. 24 ~ 
In Palture-VI . . . . . . .. .. . . . . . . . . .. . . .. ' " 100 164 64 .323 None .... .. .. All .... ...... . ... 2.56 > ~ 
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>-4 
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In Pen-VIII. .. .... . . . . .. .. . , . .. . . . .. ...... 100 384 284 1.1 18Ys 1.62 147 212 .92 1.325 5.45 11 .36 5.91 
Z 
In Pen-IX . ... . .... . .. . . .. . . ... . . . . ...... 99 296 197 . 762 08 2.74 359 None 2.24 ...... 4.41 7.88 3.47 
III Pen-X .. .. ............ .. . ..... .. : . .... 100 362 262 1.04 863%: 3.34 329 30 2.06 .187 5 .40 10 .48 5.08 
Grain used was corn meal and bran, half and half by weight, until September 4 and thereafter corn meal ~,wheat ~, brau %. 
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pork production. For this purpose the sets on the same foods in 
pens and pasture should be compared. Sets II and VII and III 
and VIII in the pastu re and pens had exactly the same foods. 
Comparing the first two, the pen set made a greater saving of 
grain by 34 per cent than the pasture set. The other two sets 
show 'but a few pounds difference and that is in favor of the 
pasture. It must be remembered that these latter two sets had 
only half as much grain as the former and set VIII was forced to 
make better use of the pasture. Even with the incentive of hunger 
the pasture was of very little value. Sets IV and IX show a 
sa ving of only 27 pounds of grain on each 100 pounds gain from 
grazing, but set V whose grain ration was reduced to one-half 
that of IV shows a more profitable return from the pasture. 
The gains on all of the milk and whey sets were made at a much 
less cost of grain than any other, excepting set V on a part 
ration. The cheapest grain gains were made by sets III and 
VIII, whose grain ration was very small and milk and whey 
ration comparatively large. These sets consumed so much 
more milk and whey that they gave less than one cent per 
hundred more for the milk and whey than sets II and VII. The 
results of sets IX and X show that green food was fed in the 
pen at some saving of grain, though not at a profit, if the cost 
of handling is considered, for the saving was only about 16 
cents per pig for three months. 
ALFALFA PASTURE. 
Much has been said of the superiority of alfalfa for bog 
feeding whether used as a pasture or cut and fed in pens. The 
experiments previously described gave some facts relative to 
its value when used in the latter way, but prior to the season 
of 18Y8 no work had been undertaken at this Station to deter-
mine its value for pasturing pigs. In order to secure some 
data on this subject and also on the comparative value of alfalfa 
and mixed pasture, two sets of pigs were selected early in June, 
1898, and turned on to the respective pastures. They were 
about five months old and up to the time of turning on pasture 
had been fed grain and milk so they were in very thrifty con-
dition. For the convenience of the records these sets were 
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known as A and B, the former in mixed pasture and the latter 
on alfalfa. The mixed pasture is that previously described 
containing a great variety of grasses and clovers. It was 
seeded in 1890 and has beell used for pasture continuously 
s ince. During that period it has received four light coverings 
of barn yard manure. The alfalfa pasture gave an abundant 
s upply of food and portions of it were cut from time to time in 
order to keep up plenty of new growth. In both pastures the 
pigs had access to running w~ter. 
TABLE IX.- EXPERIMENT, SUMMER 1898. FIRST PERIOD. 
DATE 
Beginning Weight June 1, 2, 3 . . . ....... ...... . . .. .. ........ .. 
Beginning' Weight June 16 . ... ....... ... .... . . . . .. ... .. . ... . 
GAINS 
Gain September 5 ..... .... . . .. . . .. •. . ... .. . .. . ... .. .. ..... . 
12 • .. . . •..... .... .. . . . .. . .. . . . ... . ... ..•• .. .. , 
19 . .. . ..... .... . .. .. . .. . . ... . .. . . ... ... . . .... . . 
26 • ... . . ... . . . . .. . ... . ..... .. . ..... .. .. . .... .. . 
October 3 • . . . ... .. . . . ... ... . ... ... .. . .. . ........ ......... . 
Final weight October S .. .. . ....•. .... . 
Total gain ............ .. .. . ... . ..... . ... .... . . . .. . .... ... ...... . 
A verage daily gain per head . . .... .. . .. .. .. . . 
SET A SET B 
Mixed 
pasture 
251 
65 
- 1 
6 
3 
-3 
321 
70 
.189 
Alfalfa 
pasture 
284 
-12 
2 . 
3 
9 
-6 
280 
-4 
- .0122 
Table IX shows the weekly gains and losses only for 
the last few weeks of the test. Set A was · turned on to 
mixed pasture June 1st and was 'weighed regularly. The 
first few weeks it lost in weight, but after that made 
slight gains amounting to 65 pounds on September 5th. 
Set B was turned onto alfalfa June 16th and was not weighed 
again until September 5th, when it showed a loss of 
twelve pounds for the eleven weeks. For the whole time 
of the experiment, 17 weeks with one set and 15 with the other, 
set A gained 70 pounds and set B made a net loss of 4 pounds, 
the difference between the gains on mixed and alfalfa pastures 
being 74 pounds in favor of the former. 
It should be stated that the alfalfa pasture was occupied by 
the pigs alone while the mixed pasture is the main grazing 
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ground of the Station and contained a number of cattle and 
sheep during the whole season, and a few horses most of the 
time. This may have improved the conditions of the pasture 
by keeping a more regular supply' of fresh young grass. This 
first test indicates that alfalfa furnishes only a maintenance 
ration and that additional food must be given to secure gains in 
live weight. During the progress of the experiment the 
general appearance of the pigs was greatly changed. The 
plump rounded form gave place to large, coarse frames and large 
stomachs. At the end of the experiment they looked very 
much larger than at the beginning, but the scales failed to show 
any gains. What is said above would apply also to the mixed 
pasture set, only in that case the eye was not as badly deceived, 
for s mall gains were made. 
AFTER FEEDING. 
At the close of the pasture test the two sets were placed in 
a pen together and fed a full ra~ion of milk, whey, and grain for 
eight weeks to determine the effects of the long starving period 
on the after food consumption and gains. This is shown in 
table X. The greatest gain was made the first week when 
their stomachs were cleared of grass and alfalfa and refilled by 
more concentrated food, though the pigs ate less during this 
time than any week following. Their appetites were on the 
verge of ravenous during the eight weeks feeding, and they 
seemed to make economical use of all the food eaten as shown 
by the quantity required for 100 pounds gain, though not any 
better, if as good us e as those on a similar ration through the 
whole season. The milk sets on full grain in both pasture and 
pen required an average of 842 pounds milk and whey and 253 
pounds grain for 100 pounds gain during the whole season's 
feeding test. 
While the pasture had the effect to develop strong frames 
and large stomachs, and while the gains from the after feeding 
were very high and the consumption of food enormous, the 
profits from this method of feeding, even for the short period 
of after feeding, were not as large as from a number of others, 
and the practice is not to be recommended. 
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TABLE X.- EXPERIMENT, SUMMER OF 1898. SECOND PERIOD. 
WEIGHTS 
DATE AND GAINS DATE WEIGHTS OF FOOD OF SETS A EATEN WEEKLY 
AND B 
Beeinine- weight 601 Week ending Milk Whey Grain October 3 
------
Weekly eains, Oct. 10 .. ..... 151 October 10 393 129 176 
" 17 . . ... . 62 17 369 219 2(5 
.. 24 .. ... .. 98 2( (62 333 265 
.. 31 . •.... . 112 31 558 5O( 310 
Nov. 8 . . .. ... 100 November 8 54.0 552 36( 
.. 14 .. ... " -16 14 (98 207 255 
.. 21. ...... 118 21 606 357 397 
" 28 . .... .. 8( 28 675 450 375 
Final weight, Nov. 28 ... . ... . 1310 .... .. ...... 
Total gain . . .. .. .....• . . . . .. . . 709 ... .. ... ... . 
A verage daily gain per head 
per day .. .... . . .. . .......... 2.11 . .. .. ... .. .. 
T otal food eaten ...... ... ... . ... ......... (101 2751 2387 
Average amonnt of food 
eaten per head per day .... .... .... .... 12.20 8. 19 7.10 
Amouut of food eaten for 
100 pounds gain .. .... " .... .... . ...... 578 388 337 
Cost of food for 100 lbs. gain ... .. ..... .. $ .87 .27 2.11 
"-
Total cost . . ..... . ... .. . .. ... . . .... .. ... .. 3.'25 
SUMMER EXPERIMENTS. 1899. 
FIRST PERIOD. 
During the spring of 1898 a new alfalfa pasture of two acres 
was enclosed to be devoted exclusively to experiments in 
pas turing pigs. That part of the previous work referring to 
the relative merits of pen, yard, and pasture feeding, having 
been under experimentation for a number of years and quite 
conclusively settled, was discontinued. With a single excep-
tion , the previous pasture trials had been made on a pasture 
composed of mixed grasses and clovers. The attention was 
therefore turned to alfalfa pasture which is usually considered 
as affording better food for hogs and which is more extensively 
culti vated in the State than any other forage crop. 
The results of previous work indicated that it is not profit-
able to run pigs on pasture without the addition of, at least, a 
partial ration of more concentrated food than that afforded by 
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green roughage. The experiment during the summer :of 1S€}9 
was intended to determine just what quantity of grain should 
be fed in connection with alfalfa pasture to produce the most 
economical gains. 
For this purpose, four even sets of pigs were selected, each 
containing six individuals, just double the number previously 
used. It is believed that, as a rule, the larger the number of 
animals a set contains the more reliable the results. It is 
reasonable to suppose that the nearer the number approaches 
that usually kept by farmers, the more likely is he to place con-
fidence in the conclusions drawn from the results of the trial. 
The following is the plan of the season's trials: 
Set I. Had all the grain it would eat. 
Set II. Had three-fourths as much grain as set 1. 
Set III. Had one-half as much grain as set I. 
Set IV. Had one-fourth as much grain as set I. 
These sets were all on alfalfa pasture and the grain fed 
them consisted of chopped wheat and bran, half and half by 
weight. This pasture was arranged especially for pig feeding 
experiments and set apart for that purpose, no other stock be-
ing allowed in it. It contained an abundant supply of forage 
during the summer. At one time it was found necessary to cut 
a portion of it for hay in order to keep up the new growth. 
The pigs were mainly pure-bred and high grade Berk-
shires, with a few pure-bred Poland Chinas, all raised on the 
Station farm. They averaged about 14 weeks in age when the 
experiment began. They had run with their dams on the same 
pasture from the time they were a few weeks old and had been 
given all the milk and grain they would consume in addition to 
the pasture and the natural supply of their mothers. Pigs 
take to pasture conditions more readily and with less dis-
advantage when they are already familiar with it and have 
gradually learned to eat the green stuff while not depending 
partly or wholly upon it for their food supply, than when a 
sudden change is made from grain and, pen conditions. Under 
the latter circumstances their gains are temporarily checked 
even when on a grain ration until they have learned to make use 
of the alfalfa. In case pigs are turned from a full grain ration 
without any green stuff to a simple pasture ration without 
grain, the transition should be made gradually, continuin&r 
the grain after they are turned to pasture, but gradually reduc-
ing it to the desired amount. 
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TABLE XL-EXPERIMENT, SUMMER OF 1899. FIRST PERIOD. 
WEIGHTS .AND G AINS OF SETS. 
ALF ALF A PASTURE 
Set I Set II 
I 
Set III Set IV 
DATE 
Full grain ~ grain ~ grain ~ grain 
ration ration ration rat ion 
Beginning weight. Aug. 3, 4 and 5 .. ...... 259 259 260 250 
Weekly gains,Aug. 14 . ..........•........•• 63 47 32 8 
" 21 ... . ... ... •...••... . .. 48 34 28 22 
.. 28 . . ....... .... ... ..... ... 56 54 44 26 
Sept. 4 .. ... ...... ... . .. . .... 40 3( 30 20 
" 1l. .. ... . ... 48 40 22 12 
" 18 .... ... .. .. . . . .. .... . . 38 32 30 16 
" 25 ...... .. ... . ~ ....... 50 48 34 24 
Oct. 2 .... .. .. . . . ... .. . . . ... 40 26 12 
" 8 ........ .. ..... ..... 84 66 50 38 
" 15 ....... . ............. . 42 14 U -1 
Final weight Oct. 15 . ... ....... ... , ...... .. 768 654 556 417 
Total gains .. . . . .. .. . . " .... . ... .. .. . . .• ..•• 509 395 296 167 
Gain per head per day . ....... .. ... . .. . ... 1.18 .914 .685 .386 
Table XI gives the initial weights, the weekly gains, the 
final weight, total gains and the average gain per head daily 
during the experiment. 
Table XII sbows the quantity of grain consumed by the 
di fferent sets weekly and the total amount during the test, also 
tbe quantity eaten per day per bead, the amount consumed 
for 100 pounds gain for the different sets, the cost of 100 
pounds gain, and tbe total profits on the sets. 
In studying tbe results of the work, the two tables should 
be compared. As would naturally be expected, set I on a full 
g rain ration made the largest gains, but this was done at the 
largest consumption of grain per 100 pounds of gain, and con-
sequently at the greatest cost. It will be seen in following the 
l ine of total gains that they are very nearly proportional to 
the amount of grain fed. Representing the gain of set I by 100, 
that of set II would be 78; set III, 58; and set IV, 33. On the last 
tbree lines of table XII are shown tbe amounts of grain consumed 
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TABLE XII.-EXPERIMENT, SUMMER OF 1899. FIRST PERIOD. 
WEIGHTS OF FEED 
ALF ALF A P ASTUBE 
DATE Set I Set II Set III Set IV 
Full gra in ~ grain Yt grain ~ grain 
Week ending Aug. 14 . . ...... ....... ... .. . 
" 21 ........ .. .. .. .. .. . . .. 
" 28 ... . .... .... ..... .. .. . 
Sept. 4 . . . . .......... ..... . 
" 11 . ...... ... .... . ... .. . . 
" 18 . .... ............... .. 
" 25 ......... . .. .... .... .. 
Oct. 2. · . . . . .... ... ... . ..... . 
8 .. ...... ...... .. .... .. 
" 15 .............. .... .. .. 
Total food . .. . . . . .. . . . .. . .. .. .... .. . .. .... . 
Average amount of grain ea ten per 
head per da y. . . .. .. . . . . .. . .. . .. .. .. .. 
Amount of grain eaten per 100 pounds 
gain . .. .. ..... . . . ..... . . . .. . ... .. ..... ... . . 
Cost of grain for 100 pounds gain . .. . . . . . 
Total profit on sets.. ... . .. .... .. ..... . . . 
rat ion ration ration ration 
140 
118 
155 
154 
160 
170 
178 
207 
249 
166 
1697 
3.92 
333 
$2. 08 
9.77 
105 
887'2 
116 
1157'2 
120 
1277'2 
133Yz 
155~ 
186~ 
1247'2 
12727'2 
2. 94 
3 .22 
$2.01 
7.86 
70 
59 
777'2 
77 
80 
85 
89 
1037'2 
124Yz 
83 
848Yz 
1.96 
286 
$1 .79 
6.54 
35 
29~ 
38% 
38~ 
40 
42Yz 
Wis 
51% 
62!4, 
41~ 
424~ 
.975 
254 
$1.59 
4.03 
by each set for 100 pounds gain, the co;t of 100 pounds gain and 
the total profits on the different sets. These grade down 
similarly to the gains, showing the requirement of a less and 
'less quantity as the grain ration was r educed, a gradually 
less cost per 100 pounds gain and also a smaller and sma1ler net 
profit on the ~et. Representing the quantity of grain required 
for 100 pounds gain in set I by 100, the others will stand as 
follows: Set II, 96.7; set III 86 and set IV, 76. In the same man-
ner, representing the total profits on set I by 100, those on the 
other sets would stand as follows : Set II, 80, set III, 67 and 
set IV, 41. 
These results show that partial grain rations produce pork 
at the least cost per 100 pounds, but it does not necessarily' 
follow that the best returns to the feeder will come from such 
feeding. As an illustration, take the two extremes, sets I and! 
IV. Set I made a gain of 509 pounds during the experiment at. 
a cost of $10.60. The pigs were sold at 4 cents per pound live= 
Set I. 
On a lfalfa pasture with full grain r a tion for 72 days. 
Set II. 
On alfalfa pasture with three-fourths grain ration for 72 days. 
Set III. 
On alfalfa pasture with one-half g rain ration for 72 days. 
Set IV. 
On alfalfa pasture with one-fourth grain ration for 72 days. 
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we ight, making the value of the gain $20.36, and gIvmg a net 
profit of $9.77. Set IV gained only 1fil pounds at a cost of 
< 2.65. At the above price this gain was worth $6.68, and the 
net profit on the set was only $4.03, as compared with $9.77 on 
the other. The profit on the actual investment in food for set 
I was 92 per cent, and for set IV 152 per cent. The hog may 
be considered as a machine for converting food into pork, and 
t hat method by which each individual pig will bring his owner 
t he largest net cash profits will be pursued, regardless of the 
r ate on the investment. The rate of profit on the actual food 
cost is shown to increase with a reduction of the amount of 
grain fed, but the amount of cash profit per head increases 
1·egularly from the least amount of grain given up to the full 
"r ation where the maximum is reached. While pork and grain 
re main at the same relative prices as used in these estimates, 
the only conclusion that can be drawn from this experiment 
is that the best returns will be received from feeding a full 
g rain ration on pasture. Even at 3 cents for pork, with 
p rices of productio'n the same as here given, the best returns 
w ould still come from the full ration set. 
<;:;onditions may arise that would modify this plan. The 
occasional high price of grain during the summer months 
might make it desirable to carry the pigs through the summer 
period on a small allowance until the new crop came into 
market and prices became normal. 
The results of this test may be interpreted in another way. 
T he margin between the cost of production and the market 
price of pork may be so small that little or no profit would 
result from sets I and II, while there would still be fair profit 
f rom sets III and IV. Assuming the cost of production the 
same as here given and the market price of $2.00 per hundred 
w eight, then the gains on sets I and II would be made at a slight 
loss, while there would still be a little profit on those of sets III 
a nd IV. 
The element of time has not been considered in the work be-
cause the pasture furnishes food only during the summer 
months, the experiment closing when the grasses cease ,growing 
in the fall. Could the same conditions prevail for double the time it 
might be considered more profitable to pursue the slow growth 
plan of giving only a part ration, as in sets III and IV, since ,the 
p er cent of profit on the actual investment is so much higher. 
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SECOND PERIOD. AFTER FEEDING. 
At the close of the pasture test the four sets were all put 
on a· full grain ration, all that they would eat of bran and 
chopped wheat, mixed half and half by weight and made into a 
mash. They were not put in pens as had been the previous 
TABLE XIII.-EXPERIMENT, SUMMER 1 99. SECOND PERIOD. 
WEIGHTS AND GAI~S OF SETS • 
. 
ON LCCERN PASTURE. 
Set I I 
DATE 
Set II Set III Set IV 
Full graill Full graill Full grain Full grain 
ratioll ratiull ration ration 
Beginlling ",:t .. average Oct. 14 and 15 . .. ,6 65-1 556 417 
Weeldy gain, Oct. 24 .............. ...... . 7! 32 85 
" 30 .. ..... .. .... .... .... 42 46 66 40 
Nov. 6 ....... .. ...... ...... 60 50 54 32 
.. 13 ..... . . . . ...... ....... 48 5-1 48 6! 
.. 20 .. .. ...... ....... .... 70 74 60 54 
" 29 ... . .. ....... .... ... 44 21 60 31 
Final weight Nov. 29 ......... . ......... 1106 9 7 76 721 
Total gain ........ ... . .. . ...... .... .... .... 3. 38 333 320 304 
Gain per head per day .... " ......... .... 1.25 1.23 1.19 1.12 
custom, but still given the freedom of the pasture between 
feeding times. This after feeding was continued six weeks. 
Tables XIII and XIV show the total gains of the sets, the daily 
rate of gain per head and the q ua.ntities of food consumed daily 
and per 100 pounds of gain also the cost of 100 pounds gain and 
the total profits. The previous feeding of the different sets, 
that is during the pasture period, seems to have affected both 
the rate of gain and the food consumption in the after feeding. -
The total gain for set I was highest and the amount gradually 
diminished, with the part rations of the first period to set IV 
whose gain was the lowest, though the variations in the t~tals 
are not especially marked. 
The total quantity ' of food eaten during this six-~eek 
period varied in the same way, being highest for the set former-
lyon a full grain ration and lowest for that on a one-fourth 
ration. It has been claimed that pigs depending mainly on 
alfalfa or grass for food during. the summer develop capacious 
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TABLE XIV.-EXPERIMENTS SUMMER OF 1899. SECOND PERIOD. 
WEIGHT OF FE ED . 
ON LUCERN PASTURE. 
DATE Set I I SetII Set II[ Set IV 
Full graiu FilII grain Full grain Fnll/?rain 
ratioll ration ration ration 
Week ending Oct . 24 .. . ... . . . .•• 343 288 212~ 223 
" 30 . .... . .. . ... .. . ... ... 270 254 207 212 
Nov. 6 ...... .... . . ... .. . ... . 225 222 203 17 
" 13 ... .... ... ... . . ... ... .. .. 267 257 2« 204 
.. 20 . ..... . .. .0 ••••• •• ••• 267 239 259 216 
29 .. ... ; . ..... . .. . . . . ... . 307 247 310 248 
Total Food . . .. . ........ .... . ...... ... .. 1679 1507 1435J1 12 1 
Average amount per head per day ..... 6.21 5.58 5 .31 4.74, 
Amount of food eaten per 100 lbs. gain . . 496 452 44& 421 
Cost of grain for 100 ponnds gain ........ $3.10 $2.82 $2 .S0 $2.63 
Total profit on sets .... .. ........ ......... $ 3 .04 $ 3 .93 $ 3 .8! $ 4.1 6 
stomachs and when placed on concentrates eat and assimilate 
more than those that have constantly had a full ration of con-
centrates. The results of this experiment not only fail to sub-
stantiate the theory but show the exact opposite so far as total 
food eaten and rate of gain are concerned, but they do indicate 
better assimilation or more economic use of the .food eaten as 
shown by the less quanti.ty of food used for 100 pounds gain 
and the total profits. In point of economic production the 
partial grain ration sets all excel that on full ration in the after 
feeding as well as during the regular test, less grain in each 
instance being required for 100 pounds gai1~. If 100 represent 
the grain consumed by set I for 100 pounds gain, the others 
would stand as follows: Set II, 91; set III, 90; and set IV, 85. 
In total profits on the sets, the second period is the exact 
opposite of the first, the part grain ration sets giving the best 
returns. The comparative results stand as follows: Set I, 100; 
set II, 129; set III, 126; and set IV, 137. This shows set IV 
having only a one-fourth grain ration during the first period to 
have made 37 per cent better gains than set I on full grain dur· 
ing both periods. The variation in profits is not so strongly 
marked as for the first period but it is in the opposite direction 
and favorabl~ to the part ration sets. 
Set A. May 21, 1899. 
Be fo r e tnrniug o n a lfa lfa pasture . 
Set A. Oct. 15, 1999. 
Aft l' l' he iug o n a lfa lfa pa ture without g r a in for H 7 day!! . 
\1 .... 
',-; J 
Set E. Oct. 15, 1899. 
On alfalfa pastul'e without grain from June 8 to Oct, l :i- 129 days. 
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ALFALFA PASTURE WITHOUT GRAIN. 
~uring the sum mer of 1899 two additional tests were made 
to determine the effect of alfalfa pasture on pigs when used 
without other food. Two sets of pigs differing about three 
months in age were employed. Set A consisted of three pigs 
about four months old and was turned into . the alfalfa pasture 
May 12th. It was given one week of preliminary feeding before 
s tarting the experiment in order to gradually take away the grain 
and familiarize the pigs with alfalfa. Set B consiste.d of the same 
number of pigs, but they were seven months old and weighed 
just twice as much as set A. This larger set was used to give 
opportunity to observe if age or maturity has any effect on the 
ability of the pig to make use of the coarse forage furnished by 
pasture. This set was not started on pasture until June 8th, 
\ but the test with both sets closed at the same time, September 
26th. The weights, gains and losses are exhibited in table XV. 
TABLE X,.-EXPERUIENT, SUMMER OF 1 99. 
FIRST PE8IOD 129 AND 110 DAYS. 
SET ..it 
DATE Lucero 
Reginnillg Weight. 
alolle 
00 pastnre 
Average Wt., May 19, 20 and 21. .. 165 
WEEKL Y G AINS. 
May 2!) . .. . .. .... .. ...... ... . ..... . . 
June 5 . ... . . ... .. ... . .. . .. . ... . 
12 . ... . .. .... ...... . ....... .. . . 
27 .. ........ . .... . . ...... .. . . 
July 11. ... . .... ... ... ... .... ..... . 
25 .....•• ..•.. . .. . ...... ... .. .. 
Aug . 
24 .. . ..... . .. . .. .. . . . .. . ... . 
Sept. 5 .. . . .. ... .. . .. .. . ....... . 
19 ... . . ... . . . . .. . .... •. . . .. . .. . 
" 26 .. . . . ... ... ... .. . ... . .. . .. . " 1 
Final weight Sept. 26 .. . . 
Total gain . . . .. . .. . . . .. . ........ . . . 
Average dail y gain per head . . . . 
- 7 
-6 
6 
- 4 
12 
16 
23 
.059 
SET R 
DATE LlHlflrll 
Beginnill~ Weight. 
aillue 
on Jlllsture 
Average Wt., J lin t! 7 and 8.. :J;~ 
WEEKLY G AINS. 
May 29 ....... ..... .... . ... . .. . 
June 5 .... .. .. . . .. ..... .. .... . 
•• 12 . .... .. .. ... ...... . . . . . 
" . 27 . . . . . . . .. .. .. .. .. . 
July 11 . ... . . . .... .. .... . . .. . . 
•• 25 . .. . .. ..... . . ..... . .. . . 
Aug. 8 . .. .. . ...... ... . . . . ... . 
.. 24 .... . ... ... . . .... . . ... . 
Sept. ;j .. . ... . .. . ...• . . . . . ... . 
I •• 19 ... .. . ....... ... ...... . 
26 . ... .. . ..... ......... . 
Final weight e pt. 26 . . .. .. . 
-6 
- 12 
" 4 
-8 
-4 
14 
322 
Total gain ........... . . .. . .. - 8 
Average daily gainl>er h eac! - .024 
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Set A made small losses the fil"st two weeks after going on 
.to pasture. It then neither gained nor lost for two weeks. after 
which it made gains quite regularly to the end of the test when 
it was found to have gained 23 pounds. Set B lost 18 pounds 
the first two weeks it was on pasture. After this its gains and 
losses alternated to the end of the experiment, when it weighed 
eight pounds less than at the beginning. These changes in 
weight are so small in comparison with the time the experiment 
was in progress that the pigs may be considered as getting only 
Enough food from the pasture for maintenance. A comparison 
with sets in other tests having only a small portion of additional 
food, either milk or grain, emphasizes this conclusion for the 
gains in those sets are ver) nearly proportional to the amounts 
of extra food given, taking the pasture into account as supply-
ing enough for maintenance. 
The pasture was in prime condition when the pigs were 
turned into it and it remained so until the latter part of Sep-
tember when the new growth was very slow or ceased alto-
gether. The pigs remained in it until October 15th, but they 
made constant losses after September 26th. This latter por-
tion of the time was therefore not included in the test. 
SECOND PERIOD. 
The second period, or after feeding, began October 15th 
and continued forty-four days. The weights of the sets had 
d 'ropped to 172 and 299 pounds respectively by the middle of 
October, and these were taken as the initial weights for ~he final 
period. 
The sets were placed in separate pens and given all the 
grain they would eat up clean. Table XVI showsthe weekly and 
total gains and also the quantity of food eaten from week to 
week, as well as the amount consumed fOl" 100 pounds gain. 
They ate a little more than the usual quantity of grain for pigs 
of their weight and they made fairly good use of it, though the 
Tate of gain was rather low. 
One pig in set B did well at first, but soon 'failed to eat and 
gain properly. It died after the close of' the experiment. 
Could this one be eliminated from the set the results might be 
much better. . 
These results do not show that pigs make up, even after 
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. TABLE XVI.-PIG FEEDING EXPERIMENT SUMMER OF 1899. 
SECOND }'ERIOD 4-l DAYS. 
DATE 
Begiuning weight, Oct. 15 .... .. . .... . . .... . 
Weeltly gains .. .. ........ . . ... .. . .... . . ..... . 
Oct.2.f . . .. . ..... . ..... . 
,. 3 1 • ••• ••••• ••••• ••••• • - •• • 
Nov. 6 ..... ............ ..... .. 
.. 13 ........... ... .. .. 
.. 20 .......... . . . . .. ..... . 
l
ET A SET B 
--------,------1 --
I 
Weight Weight 
u~de~,\~;,s o~:[~~u n~~:;i~~S o:a~~~in 
weeldy weekly 
172 
4-! 
20 
24 
22 
42 
- - --
In, 
1m 
9J 
107 
120 
299 
71 
30 
26 
36 
1-&7 
134 
150 
l ·U 
I. 29.. ..... .. . ... .... ... .. .. 34 20 
Final weight, Nov. 29 ...... .. .... ........ . .. 
Total gaill .......... . . .. . .. .. . .. ... .. . .. .. ..... . 
Average daily gain per head .......... . .. . 
To:al food eaten ............ . ...... .. .. .. .. 
Average amoUllt of graiu eaten per duy . . 
Amount of graiu for 100 poullds guill .. . . 
Cost of food for 103 pounds gaill .. .. . .... . 
Profit on sets ..... ............... ... ..... .. 
35 
186 
1.41 
14:3 
673 
a 1 
362 
$2. 26 
$ 3. 24 
486 
1 7 
1.42 
16a. 
86;! 
6 .53' 
461 
$2 .89 
$ 2.08 
Nov. 30. smallest pig ill Set B died. Post mortem examination showed dry ulIdi-
ge ted food inintestiues, also intestine much inftamed. 
full feed, any portion of the loss sustained during a period of 
simple maintenance feeding. The indi(:ations are that under a 
system of rational feeding the rate of gain for the whole time of 
feeding would have been almost as high as for this after portion 
alone and that the profits would have been many times greater~ 
PASTURE AND GRAIN. 
In table XVII are brought together the results of four tests 
to determine the value of mixed pasture in connection with a 
full grain ration .. These tests come from four different seasons 
work. the first two having been conducted by Prof. A. A. Mills, 
and the latter by the writers. In every point of the compari-
son each se parate experiment gives a result favorable to the 
pasture sets. but some of course more marked than others~ 
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'l'he average of all the results may be taken as quite conclusive 
on the subject. Th is shows the average total gain of the grain 
and pasture sets to be 33 per cent. greater than that of the 
grain sets. It also shows t heir average daily gains to be 29 
per cent higher and the quantity of grain for 100 pounds 
gain to be more than 10 per cent less. These results all 
point to one conclusion viz : that economic use can be 
made of pasture in pork production under our conditions, 
where high pri ced grain and cheap pasturage are the chief 
ources of pig food. 
TABLE XVII.- E FFE CTS OF PASTURE WITH GRAIN . 
o.of 
Tt:"st s KIND o.F FOOD 
Total 
g a iu 
Daily 
gaiu 
Food 
eate n 
daily 
Food 
for )()() 
lbs. gai n 
----1-------- - --- - - - - ----------
F irst ~ G r ain tlnd pastur e . ..... .. . .. . ... .... . " 300 1. 65 7.00 423 1894 Grain . ... . . .. . .. . , . .. . . .. .... . . .. .. .. ... . 243 1. 33 6.2 ' 4iO 
Second ~ Grain and pasture . . . .. .. . ..... . ..... 161 1. 34 5 .19 386 1 95 Grain . . . .... .. .. . . . . . . . . . . . . . .. .. .... . . . . 1:39 1.16 4. 75 410 
'l'hird 1 Grain a nd pasture . .. . ... .. ... ......... 255 .81 :~ . 1 9 39 1897 Gra hl .. . . . ... .. . . . . ... . .. .... 160 .!il 2.44 481 .. . . . . . . . . 
Fourth ~ Grain and pasture . .. .... ... .. .. .. . .. . .. 271 1.05 3.48 :332 1898 Grain .. .. .. .. . . .... .. ..... . .. ...... . . .. .. .. 197 .76 2.H 359 
Average 1 G rain and pasture . ... . .... . . . . . . . ........ 247 1. 21 4.72 ' 3 5 
Grain .. .. .. .. .... ... . ....... . ..... ... 1 !) .94 4.05 430 
PASTURE AND DAIRY BY-PRODUCTS. 
Four tests have been made to determine what effect mixed 
pasture has in connection with a ration of skim milk, whey and 
grain and also with skim milk and whey without grain . The 
results are condensed in table XVIII. In the second and third 
tes ts the milk and grain were fed in the definite proportions of 
1 pound of grain to five of milk in the forepart of the test and 1 
pound of grain to 3 of milk for the rest of it. In the four th test 
the grain was limited to one-haH the quantity fed the other sets 
but all the milk and whey were given that the pigs would take. 
With the milk and whey without grain the pasture had a s lightly 
beneficial effect, but in the other tes ts where grain was added, 
the results were best for those without pasture , in fact t he 
pasture was a detriment. The total gains and rates of gain in 
all of the tes ts with milk and grain were les s for those running 
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'l'ABLE XVIlI.-EFFECTS OF PASTURE WITH DAIRY BY-PRODUCTS. 
FOOD EATEN I FOOD J!' OH 100 No ' of Total Daily DAIuY LBS. GAIN T ests KIND OR FOOD gain gain 
Milk Grain Milk Grain 
Lbs. ---:u;s.- --u;s:- --u;s:- Lbs. Lb •. 
First ~ Milk* and pasture ... ...... . . 218 .69 21.00 3034 197 ' . Milk . . . . . . .... . ... . . . .. .. . . ...... 202 .64 23 .54 3672 
Second MiUt, grain and pasture ..... . 350 1.11 9 .56 3.34 859 300 
1 97 Milk and grain ..... .... 366 1.16 10 .71 3 .13 921 269 
Third Milk, grain and pasture ... .. .. 3U 1.25 10.11 :j .38 805 269 
1 98 Milk aud grain .... . . . .. .. ... . .. 351 1.35 11 .52 3.24 879 238 
Fourth ~ Milk, grain and pasture ..... . 273 1.0:) 15 .65 1.09 1479 IB9 1 98 Milk and grain ......... .. .. .. .. 284 1.10 18.12 1.62 1837 147 
Average ~ With pasture, ...... .. .. .. ...... 291 1.03 U .08 2.60 1544 236 
Without pasture . .. . ....... ... 301 1.06 1:) .97 2 .66 1827 218 
'~Milk is used for both milk and whey in table. 
on pasture and in two of the three trials more grain was re-
quired for 100 pou'uds gain. At the close of the table the aver-
age of the four tests is given. This shows the sets without 
pasture to have excelled in total gain, rate of gain, and the quan-
tityof grain for 100 pounds gain, but they made use of almost 
three hundred pounds more milk for each 100 pounds increase 
in weight. An examination of the milk column shows this 
large amount came from the two tests, first and fourth, hav-
ing little or no grain, in which ca es the pasture sets used very 
much less milk than the others. Taking the com'parison as a 
whole, the difference in favor of pen feeding is small, but suffi-
cient to warrant the conclusion that pasture is not beneficial to 
pigs having a full supply of grain, milk and whey. 
EFFECTS O F GREEN R O UGHAGE. 
A number of tests have been made at this Station to show 
the effects of green stuff, cut and fed to pigs in pens or yards, in 
connection with a grain ration or a part grain ration. Alfalfa 
bas constituted a large proportion of the green stuff. but it has 
ometimes been supplemented by waste garden products when 
it had grown too old and woody. 
No. o f 
Test 
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TABLE XIX.-EFFECTS OF ROUGHAGE. 
CUT AND FED FRESH WITH GRAIN R ATIONS. 
RATION Tota l gain 
Ibs. 
Daily 
gaill 
lbs. 
381 
Food Food 
eate ll for 100 
daily lbs. gaill 
lhs . lbs . 
---- - - --------------1-------- - - ------
( Full grain .. ... . ... .. ..... ..... ... ... ..... 243 1.33 6 .28 470 
Fi r st 1 
i n pen -{ Full graill aud grass .. . . .... . ........ . . . . 263 1.44 6 .74 1168 
1 94 I 
l One-fourth graill a nd grass ... .... . . . .. 63 .35 3. 27 934 
econd ~ Full grain ........... ... . . ..... ...... ..... 270 1.48 6.54 441 ill yard 1 94 Full gl'a in and gra ss ... ..... ...... . .. .. .. 2(0 un 6 .6.'J 506 
( Fll'll grain . . ............ .. ...... . .. .. .... 139 1.16 4. 7;) 410 
Third ~ i n pen Full grain and gra ss ...... . . . .. . .. .. .. . . 140 1.17 4.87 417 
1 95 I 
l One-fourth grain a nd grass ... ..... .. . 35 .29 2.22 765 
Fourth Full grain . . .. . . . ...... ... ... . . .. . .. .. .. . . 135 1.12 ~.47 398 
in yard 
.93 . 4. 2! 1 95 F ull grai" and gr.,. .. . . .... . ... . .. ... .. 1 103 457 
r Full gra in ... . ....... : . . . . ... . . . .. .... . .. . 160 .51 2.44 481 Fifth 
in pen i Full grain and gra ss ......... .. . ..... ... 324 1.03 4. 04 393 1 97 
l One-fourth grain a nd grass . ..... . . .. 137 .44 1.20 277 
ixth ~ Full grain . ... .. .. .. . . .. . .. . . . . .... : .. . .. 288 .91 3. 71 406 in ya rd 1 97 Full grain a nd grass .... .... . . ... . .. ... .. 318 1.01 3 .35 331 
~evell th ~ Full gra ill . . . . . ... . . ... .. ... . ..... . .. . . ... 197 .76 2.74 359 
111 pen 
1 9 t ~ull grain and gruss .. .. .......... .. . . .. 262 1. 04 3.34 329 
( Full grain ... . . .. . . ...... .. .. .. .. ... . ... . 205 1.0 .. 4.42 424 
Aver age ~ 
of a ll I Full grain and g rass .. . .. .. .. . .. .. ... .. . 236 1.13 4.74 4U 
l One-fourt h grain and grass ........ . . .. 78 .36 2. 23 659 
.A.ve l' n ~ e ~ lf ull grain .. . .. .. .. .. .... ... ..... .. .. .... 185 .91 4.05 4!2 
of pell s Full grain and grasi . . . . . . . . .. .. ........ 247 1.17 4.75 402 
The tests of the first two years, summarized in table XIX, 
were made by Prof. Mills and those of the last two by the 
writers. All tests made in the pens res ulted favorably to the 
g rass feeding, but those in the yar:ds are not s o conclusive, 
though there seems to be no good reason for this difference. It 
is evident that results in such feeding will depend much on the 
quality of the green s tuff fed, that is, whether it is succulent 
new growth or nearing maturity , being less succulent and more 
woody . It is reasonable to suppose that the good results come 
a much from the healthful effects such foods have on the stom-
ach as from the actual food value they pos sess. The average of 
all trials, including those made in both pens and yards, gives 
r esults favorable to grass feeding. The total gains are 15 
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per cent greater and the food required for 100 pounds gain is 
10 pounds less. It should be observed that in the experiments 
of 1894 and 1895 the food for 100 pounds gain includes the green 
stuff fed reduced to 10 per cent of moisture, while in the last 
two years it refers only to the grain, no account being made of 
the green stuff, though the quantity fed is given in a previous 
table. The average results from the pen sets alone are more 
decidedly in favor of the grass feeding. Their total gains are 
33 per cent higher and their daily rate of gain 24 per cent more 
than those without green stuff. They also required 40 pounds 
less grain for 100 pounds gain. r.raken as a whole, the tests 
show grass feeding to be beneficial, and certainly enough so in 
pens to more than pay for the extra labor involved, but that 
would depend largely on the number of hogs fed and the con-
venience of the green food. 
Comparing the average results given in tables XII and 
XIX, it will be seen that the difference between those running 
In pasture and those fed grass in pens is very slightly in favor 
of the pasture feeding. It would therefore seem ' best, where 
lands are cheap and labor comparatively high, to practice the 
pasture method. No attempt has been made to show the com-
parative acreage required by the two methods, but undoubtedly 
the pasture method would require the greater area. This, 
however, is a secondary matter, since the lands used for pas-
ture are usually those not well suited to the production of other 
crops. 
EFFECTS OF PARTIAL GRAIN RATIONS. 
It has been argued that pigs on a part grain ration will 
make better use of pasture than those having a fu11 ration, 
since they are forced by hunger to -eat more pasture and 
depend more largely on it for support. Pasture being cheap 
and grain usually dear, it is believed by some farmers that light 
feeding through the summer while the pigs are on pa~ture and 
full feeding for only a few weeks before marketing will give the 
most economical and therefore best results. The folly of this 
theory has been shown in the discussion of a former table. 
A brief summary of all the results determined by this Sta-
tion on the subject of partial grain rations are brought together 
in table XX. The most important points of comparison in 
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TABLE XX.-EFFrWTS OF PARTIAL GRAIN RATION WITH PASTURE. 
o .of 
Test PART OF GRAIN RATION .a i eaten for 100 ~Iun ga n daily Ibs. g a in 
Ibs. Ibs. Ibs. Ibs. I 
Tot 1 Daily Grain I Grain 
---- --- ------------ - -------- ---
r Full ... . . .... . . ... .. . ... ... . .. .. .... . ...... 300 1.65 7.00 423 
First I Three-fourth!i1 .. . . .... .... .. ...... ....... 224 1. 23 5. 24 425 
1 94 ~ 
I One-half . ..... .... .. .... .. .. ... ... . ; .. .... 1:)5 5 3 .55 416 
L One-fourth . .. .. ... . ..... . .... . ..... .. .. . . 111 .61 1. 77 290 
r Full. .. . .......... .. .. .. . .... ... .. ... .. . .. 161 1.34 5 19 386 
econd I Three·fourt h s ......... .. .... .. ... ..... .. 143 1.19 3. 92 329 
1 95 ~ 
I One-ha lf .. . . .. . . . . ......... .. . .. .. .... 107 .89 5. 28 28 
l. One-fourt h ...... ..... .. .... .... .... .. .. .. 79 .66 1. 29 196 
r Full .. .. . . . . .. . .. .. ... . .. .. . . . . . .. .. .... .. 255 1 3 .19 398 
Th ird I 
1 97 ~ Three-fourths .. . . .... . .. ... . .. ...... .. .. 22 .72 2.46 3-10 I 
l O ne-ha lf ....... ... .... . ... . . . ... . .. . ...... 176 .56 1. 60 286 
Fonrt h ~ Full . . .. . .. . ..... .. ........ . ...... .. .. .. ... 271 1.05 3 .4 332 1 9 One-half .... .. .... . 194 .75 1. 75 233 .. .. .. .. .. .. .. ..... .. 
r Full . . . ... . . . .. .. .. .. ..... . ..... . . . . .. .. . . .. 509 1.1 3.92 333 
Fifth I Three-fourt hs . ...... ..... . ....... . ....... 395 .91 2.94 322 
1 99 ~ 
I One-half . .. ...... .. .... .. .. .... ... . .. ... . 296 .69 1.96 2 6 
L One-fourt h ... ... .... . .... ... .... . .. ... ... 167 .39 .9 254 
r Full ..... .... ... .. ... ... .... .... .. .. .... .. . 299 1. 21 4. 56 374 
I Th ree-fourths . ..... . .. ... ... . . . ' . .. . . . .. . 248 1.01 3.6-1 354 
Averag e ~ 
I One-half . .. .. . .. .... . .... . .. .... . .. . .. . . . . 1&> . 75 2.83 302 
L One-fourth . ........ . . . ... . .. . ...... . . .. ...... 119 .55 1.35 2-17 
five separate tests are here exhibited. In every instance the 
total gain and the daily rate of g-ain are highest for the full 
g rain ration, but the true tes t of economic production lies in 
the quantity of food consumed for 100 pounds gain. In this 
the one-fourth ration ex cels in evet-y test, req uiring the s mall-
est quantity of food for 100 pounds gain live weight, and in 
every trial but one a less quantity of food is required by the 
partial grain s ets than by the full. The full grain sets were 
g iven all the grain they would eat and this establis hed the quan-
tity for the others . The average of the five tests gives results 
very similar to those of anyone of the experiments taken 
Cl.lone. The total gains and daily rates of gain decrease quite 
r egularly, but not in proportion to the rate of reduction in the 
g rain ration. There is a distinct falling off, too, in the number 
of pounds of grain eaten for each 100 pounds gain. 
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If 100 represents the average total gain of the full grain 
ration, the three-fourths would be represented by 83, the one-half 
by 62 and the one-fourth by 40. By the same manner of represen-
tation, the quantity of food required for 100 pounds gain would 
stand as follows : Full ration, 100; three-fourths, 94; .one-half, 82; 
one-fourth,66. If the cost of production were the only consid-
eration it would be an easy matter to draw the correct conclu-
sion from the summary of these tes ts, for the gains from the 
lowest grai!1 rations are made at the least cost per pound. But 
in drawing a conclusion the total gains must also be considered t 
for a small rate of profit on a large number of pounds may give 
better returns than a larger rate from a few pounds. As before 
explained, the pigs on full rations make so much larger total 
gains that it more than balances the greater rate per cent profit 
on the partial ration and is therefore, under ordinary condi-
tions, to be recommended. It is possible that circumstances 
may make it seem best to carry pigs through periods of low 
feeding and srr..all gains, but since they do not make much bet-
ter use of grain after such a period of roughage feeding and 
cannot make up for the loss during such period, and since the 
total gains from a full ration are enough larger to more than 
make up for the higher rate of profit from the part ration, we 
may safely conclude that as a rule it is best to follow the plan 
of feeding a full grain ration on pasture. 
t 
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WINTER FEEDING EXPERIMENTS. 
The winter feeding experiments of 1894- 5 and 1895- 6 were 
planned and conducted by Prof. Mills, formerly Agriculturist 
of this Station. They have, however, ne ver been reported and 
are therefore included in thi:s bulletin. 
EXPERIMENT. WINTER OF 1894-5. 
PLAN OF THE EXPERIMENT. 
Set I received milk and grain. 
Set II received wheat and bran, equal parts by weight. 
Set III received chopped alfalfa and the same quantity of 
grain as Set IV. 
Set IV received chopped wheat ·and bran, equal parts by 
weight, fed wet in pen. 
Set V received chopped wheat alld bran, equal parts by 
weight, fed wet in yard. 
Set VI received chopped wheat, fed dry in yard. 
Set VII received whole wheat, fed dry in yard. 
Set VIII received whole peas, fed dry in yard. 
After weighing three days in succession the experiment 
was started on January '5, 18tJ5. Set I was fed by the Dairy 
Department, and as it has been discussed in Bulletin No. 57 it 
will not be reported here. 
The pigs used were thrifty grade Berkshires. Sets 2,3 
and 4 contained four pigs each, and the other lots two pigs 
each. They were regularly given a supply of salt, char-
coal and ashes, one pint of the first to a peck of the other two. 
Table XXI gives the weights at beginning, the weekly gains, 
the closing weights, total gains, and the average daily gain per 
pig. Table XXII contains the quantities of food eaten weekly, 
the total amount consumed during the experimen~, an,d the 
quantity required for 100 pounds gain. 
~ . ,. ,. 
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TABLE XXI.- WINTER FEEDING, 1 9-1-5. 
WEIGHTS AND GAINS OF SETS.-POUNDS. 
SET 2 I ~ET 3 SET 4- SET' [ SET' SET71~ 
---------------
]'tl . ::0;: ' ::0= ;0- ~........ ........ 
WINTER 189.- 5 ;: a) ala).... ~a)1Z ~ Q)d ~ Q) 
'd g .!! §:.~ . ~ §:E ~ §:E ~ §: ~-3 ~~ 
'"'- - 0" - O'tl ~]~ ~] -=-= ~] C!'! IZ ~.g ~ ~.g ~ ~:;: ~ 
1< '- ~d .. \ ~ ~ '-I Pen Pen Pen Yard Yard Yarrl Yarrl 1------------ ------
Beginnin.r; weight 
A ver age an. 5 . . .. ... 261 233 231 135 126 148 125 
WEEKLY G AINS 
Jan. 14 .. . ... .......... 23 27 51 17 ] 2 18 18 
21 .. .. .. ........ .. 22 26 12 20 20 29 
" 2 .. ......... ..... I 21 21 30 21 15 10 11 
Feb. -I .. ...... .. .. .... 23 21 32 15 11 12 13 
o. 11. .... . .......... 22 34 44 6 8 
" 1 ... .. ..... .. .... :H 34 44 24 U 20 20 
" 25 ... .. .. . .. .. ... 24 36 36 16 U 30 
Mar. 4 .... .. .. . ..... .. 20 30 34 14 14 16 12 
.. n ... .... ... . .... 30 36 40 12 12 12 18 
.. 18 .. . .. .. ......... 30 30 16 14 
.. 25 ... ...... ...... 36 46 38 16 22 20 
Apr. 1. ..... .. . ... .. . U 30 34 H 14 6 6 
.... ..... .. .... . 42 46 12 14 2-1 22 
., 15 . . . . ....... .. . .. 24- 32 18 14- 18 10 
.. 22 .. . . . ......... .. 34 4 22 22 14-
.. 29 . . . . . . . . . . ...... 36 32 40 18 2 ' :30 26 
May 6 .......... .... . . :l( 40 4<i 14 12 16 !O 
.. 13 . . .. .. .. . . . . .... :H 4-1 46 18 14 12 • 
.. 20 . . . . ........ . .. . 14 36 14 30 14 
Final weight May 20 79-1 0 920 432 426 480 431 
'Iotal gain .... . ...... 53:3 6-17 689 297 300 332 309 
Average gain per 
pig per du y . .. .. . . .9 7 1.19 1.2 1.10 1.11 1.23 1.14 
Average \\'1. per pig 
at begirlllinJ?" ..... . 65 .2 5 .2 57.7 67 .5 63 74 62 .5 
Average wt. per pig 
at closing .... . .... 198 .5 220 . 2:30 . 216. 213 240 217 
Average gain ........ 133.3 161. 172.3 148.5 150 166 1!it.5 
The hogs in set 3 of this experiment ate 370 pounds of 
grain in addition to 270 pounds of alfalfa more than those of set 
2. and gained 114 pounds more. If wheat be worth 75 cents per 
cwt. and bran 50 cents per cwt. the · additional grain (370 
TABLE XXII.-WINTER FEEDING 189i-r>. WEIGHTS OF FEED EATEN WEEKLY- POUNDS. 
S .. II SET III SET IV I SET V SXT VI SET VII !lxT vm 
1891-5 
Wheat Bran Wheat Bran Alfalfa Wheat Bran Wheat Bran Wheat Wheat Peas 
Week ending Jan. 14 ..... 52.25 52.25 U. 41. 14 62 .50 62.50 29 .75 29 . 75 63.75 73 . 55.50 
" 21. .... 39.50. 39 .50 36 .25 36.25 U 51. 50 51.50. 26. 26. 48. 59.50. 53 .00 
H 28 . .... 61.00 61.00 57. 57. 18 82.25 82 .25 i7.5D 47 .50. 80. 79 .50 71.50 
Feb. 4 ..... 39 .50 39 .50. (0 . io.. 10. 50..50. 50. .50. 2i.75 2i .75 43. 45.00 R5o. 
.. 11 ..... 53.50. 53.50 59.25 59.25 18 ?!l.00 7!l .00 32 .87 32.87 67.75 71.00 59.50 
H 18 . .... 59 .50 59.50 69 .25 69 . 25 14 8i.25 8i .25 ai .25 34.25 70.. 68.50 59 .00 
H 25 . .... 63 . 63 .00 81.50. 81.50 14 86 . 86. 0.0. 35 .00 35 .CO 67 .50 8350 73 .50. 
Mar. i ..... 59 .50. 59 .50. 78 DO 78.00 I H 88 .75 88.75 36.25 36.25 71.50 80 .00 66 .00 
H 11 ..... 67~ I 67 .25 79.50 79 .50 . U 89 .50 89 .50 39 .75 39.75 66 .00 75.50 73 .50 
I. 18 .. ... 74. ?!l . 80.50. 80.50 14 82:50 82 .50 !l3 .00 i:1 .CO 7i.00 72 .50 76.00 
" 25 ..... 74.75 7!.75 88. 88. H 88.25 88.25 36.75 36 . 75 79.50. 8800 7650 
Apr. 1. ... U,25 7j.25 86.25 86.25 14 £16.00 96.00 . 41. 75 i1. 75 79 .50. 75.50. 87.50 
.. 8 ..... 78. 78. 92.50. 92 .50 14 97 .25 97 25 40..75 40.75 83.00 88. 00 85.50 
H 15 ..... 8i .50 8·l.50 9i . OO 94.50. H 97.75 97.75 4:4.75 «.75 73 .00 74.00 73 . 
.. 22 . .... 86.75 86.75 98.25 98.25 H 85 .50. 85.50 46.75 is.75 83.00 91.00 89. 
H 29 ..... 80.50 80.50 95.50. 95 .50. 14 90 .00 90.00 41 .25 H.25 85.00 80.00 75. 
May 6 .... . 75.75 75 . 75 86.00 86.00 14 85.25 85.25 i3 .00 43.00 99.00 97.50 10.2 . 
.. 13 ..... 9J.00 94.00 110 .75 110. .75 14 10( .50 104 .50 45.50. 45.50. 98 .00 90 .00 85. 
H 20 ..... 69 .00 69.00 97 .00 97.0.0. 14 101.50 10.1.50 45 50 i5.5o. 90.00 82.00 67. 
Total food eatE'n . ......... 1286 1286 1471 H71 270. 1598 1598 . 738 738 14~1 H74 1372 A verage amount of food ~- __ -y- __ • ...J ~---..,..----' ~ ___ -y-___ ...J '----..,... ----' 
eaten per pi&' per day . 4.76 5.45 .5 5.92 5A7 5 .26 5.'7 5 .08 Amount of food eatell 
for 100 pounds gain ... 483 455 41. 7 46i 4!)7 47!l 444 444 
-. 
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pounds) wo'uld be worth $2.31. One hundred and fourteen 
pounds of pork at 4 cents per pound is worth $4.56, leaving 
$2.25 to pay for 270 pounds of alfalfa. At this rate alfalfa 
would be worth $16.60 per ton fed to hogs. At the Kansas Sta-
tion (Bulletin 95) alfalfa hay fed to hogs in connection ' with 
Kafir-corn meal gave a return of $26.04 per ton, with pork worth 
3 cents per pound. There is no doubt, judging from our 
experiments and those reported by the Kansas Station, that 
alfalfa, in addition to its high feeding value, gives a variety to 
the ration, making it more appetizing and inducing the hogs to 
ea t more grain. The alfalfa used was well cured, and was pre-
pared by running through an ensilage cutter. the blades of 
which are arranged for cutting into half-inch lengths. 
It will be seen by a further comparison of sets 2 and 3 
that 41.7 pounds of lucern were equal to 28 pounds of grain in 
100 pounds gain live weight. 
PROFITS OF PRODUCTION WITH PORK SELLING AT 3 AND 4 CENTS. 
Lot 5 Lot 6 
I 
Lot 7 Lot 8 
3c 4c 3c ' 4c ~ I k 3c 4c 
---- - - -- -- --
$.-62 $ 5.32 $-3.32 $ 2.68 $-2.18
1
$ 4.46 $-2 .04 $ 4.14 
Lot2 1 Lota 
:~c !c I 3c I 4c 3e 4c 
' - .08$ "" 1$ · .. 1. 6·.,1 ~. 7." 
Lot 4 
There would have been a positive loss with five out of the 
seven sets with pork selling at 3 cents per pound live weight, 
while with pork at 4 cents there would have been a fair margin 
J)f profit in all. 
S~ts 4 and 5 had identical feed and treatment except that set 
4 was confin~d in a pen and set 5 was placed in a yard. Prof. Mills 
found .2 of a pound greater daily gain, and a saving of nearly 
one pound of grain for each pound of pork, in favor of exercise 
over confinement. The exercise consisted, he said, of the run 
in yards and pastures, and the pastures should be credited with 
the food they furnished, which is, of course, an unknown quan-
tity. ' In this experiment the pigs confined in the pen gained 
.18 of a pound daily per pig more than the set with exercise. 
The set confined ate per pig .45 of a pound more feed per day, but 
r:equi.red 7 per cent less food for 100 pounds gain. This experi-
'ment was conducted in the winter time and the food fed wet. 
Under these circumstances it would seem that pen feeding will 
secure best results. 
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Reference to sets 6, 7 and 8 on chopped wheat, whole wheat 
and whole peas, shows very little difference either in the total 
gains or in the amount of food required for 100 pounds gain. 
The richness of the pea in pro.teiIl: makes it particularly desir-
able for growing pigs, but it should be ground, and because of 
the high percentage o( protein and the heavy character of the 
meal it should always be fed in connection with corn, barley or 
wheat-bran. The South Dakota Experiment Station fed soaked 
peas to one lot of pigs. They made an average gain of 1.21 
pounds per pig daily and required 421 pounds of peas for 100 
pounds gain. While the set on whole wheat ate more than that 
on peas, it will be seen that the amount required for 100 pounds 
gain was the ,same in each case. Set 6 on chopped wheat did 
not make as good a gain as the set 0t?- whole wheat and used 30 
pounds more in each 100 pounds gain. The feed for the last 
three sets was fed dry. 
TABL"E XXIII. WINTER FEE'DING 1895-6. WEIGHTS AND GAINS OF SETS-POUNDS. 
Set I Set II Set III Set IV I Set V Set VI 
- - --BEGINNING WEIGHT. ------
Wheat Wheat Wheat Wheat Whole Whole and and and aud 
bran bran bran bran wheat peas 
------
--
--
Average Dec. 16, 17, 18 . . ... . . , . . . . . ..... ... . . 143 141 137 *1&3 146 145 
Weekly gains, week ending Dec. 30 ........ 23 19 15 14 15 
Jan. 6 . .... ... 18 6 16 18 16 16 
.. 13 ... . .. . . 8 12 14 13 J2 12 
.. 20 ... .... 20 20 16 16 18 20 
" 27 ... ..... 10 14 14 10 12 14 
Feb.5 .... . . .. . 25 17 19 15 1~ 17 
.. 17 ....... . 3.3 39 33 39 28 
'1 
.. 26 .... . .. 19 28 28 24 19 19 
Mar. 2 .. . . . . ' ~ , ,8 10 9 
9 .. . ... .. 18 26 30 32 16 24 
.. 18 ........ 13 25 12 21 17 19 
" 23 . ••. • . •. - 1 24 17 11 13 
.. 30 . . . . .. .. 14 28 18 18 20 . 18 
Apr. 8.' . .. ... . 21 27 20 25 2i '. 15 
.. 13 . .. . .... 13 11 20 23 15 ' - 13 
.. 21 . . . .... . 15 18 24 15 10 8 
Clos: ng weight April 20, 2i, 22 . . : ... : ...... . 405 434 448 459 ..{ 4bO 
, . 
418" ' 
Total gaiu . : ...• : . ... . .......... . ...... 262 298 311 200 " I; 254" 273 ' , 
A verage daily gain per pig ...••..... 1.05 i. 18' 1.25 l.S2 " • , 1:0Cr ' 1.00 ' .. 
* Average weight Dec. 28, 29, 30. 
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EXPERIMENT. WINTER OF 1895-6. 
PLAN OF THE EXPERIMENT. 
IN PENS. 
Set I had wheat and bran in varying proportions, fed wet. 
Set II had wheat and bran, equal parts by weight, fed wet. 
IN YARDS. 
Set III had wheat and bran, equal parts by weight, fed wet. 
Set IV had wheat and bran, equal parts by weight, fed dry. 
Set V had whole wheat, fed dry. . 
Set VI had "\Yhole peas, fed dry. 
This experiment was a continuation in part of the work of 
the previous winter. The pigs used in the experiment were 
grade Berkshires .and there were two in each set. 
Set I received wheat and bran in the proportion of one 
pound wheat to four pounds of bran for the first six weeks of 
the experiment. The wheat then gradually replaced the bran 
until March 18th, after which one pound of bran to four pounds 
of wheat constituted the ration until the close of the experi-
ment. The set did not make as good gains by 31 pounds as the 
set fed under similar conditions with the wheat and bran fed in 
equal parts by weight. A saving of 43 cents on the food given 
was effected by feeding the two feeds in different proportions, 
but at a loss of $1.24 in the pork made. 
RESULTS OF EXERCISE. 
Comparing sets II and III with the same feed but one fed. 
in the pen and the other in the yard, it will be seen that the yard 
set gained 18 pounds more or .035 of a pound more per. pig 
daily. The set getting exercise consumed 221 pounds more 
food during the period (125 days) and required ten per cent 
more food for 100 pounds gain. The most economical gains 
were made by the set confined in the pen. 
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RESULTS OF WET VS. DRY FEED. 
Sets III and IV were fed alike under the same conditions 
excepting that the feed for set III was fed wet, while that for 
set IV was given dry. The experiment with set IV did not 
begin until Dec. 29 and hence ran ~ut 112 days. A saving of 34 
pounds of grain for every 100 pounds gain was effected by fe.ed-
ing the grain dry. 'l'he gains made by the set receiving wet 
grain were 1.25 pounds per pig- daily as compared with 1.32 
pounds per head for the set on dry feed. 
The average results from four Experiment Stations ("\Vis-
consin, Minnesota, Oregon and Missouri) show a difference of 7 
per cent in favor of using wet or soaked meal. Undoubtedly 
weather conditions will affect an experiment of this character 
somewhat. This expeJ-iment was conducted during the cold 
weather of the winter season and the results may have been 
modified by these condi tions. 
The comparison of wheat and peas fed whole shows a little 
more decided difference during this experiment than for the 
preceding test. The pigs on peas, however, made but 19 
pounds greater gain than the set on wheat, but 100 pounds gain 
was made on 9 per cent less food. 
The comparison of two years' work with wheat and peas 
gives the following results: 
] 994-5 1895-6 Average 
--- - --~--I--~--
Peas Wheat Peas Wheat Peas Wheat 
- - -------------1- - ---- ------
Beginning weight . .. . ... . .... . .. .. .. . . . ..... U 8 Wi '145 146 146 .5 135 .5 
Closing weight .... . ... .. .. .... . .. .. ..... ... 480 434 418 400 449 . 417 . 
Total ga~n . . .... . . . . ...... ... ...... . . . . . .. .... 332 309 273 254 :m2 .5 281.5 
Total food eaten .. .. .. ..... . .... . .. ....... .. . 1474 1372 1252 1289 1363. 1330.5 
Amount of food eaten for 100 Ibs. gain . . . . 4H «4 459 508 451.5 476 . 
From the above table it will be seen that peas gave a gain 
of 8 per cent more than wheat and required 5 per cent less 
grain for 100 pounds gain. 
Comparing sets IV and V-the former on ground wheat 
and bran and the latter on whole wheat, fed under similar con-
ditions-a very decided advantage is noted by grinding the 
wheat, feeding bran in connection with it. Set IV gained 1.32 
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pounds daily per pig as compared with 1 'pound gained by set 
V. The food required for 100 pounds gain is also in favor of 
the wheat and bran set. 436 pounds of wh.eat and bran made 
100 pounds gain in iive weight, while of wheat 508 pounds were 
required. 
PROFITS ON PRQDUCTION.- With Pork Selling, 'Live Weight, at 3 and 4 Cents. 
Lot 1 Lot 2 Lot3 Lot! Lot5 Lot 6 
3c 4c 3c 4c 3c 4c 3c 4c i.lc 4c ilc 
$ 1.02 6.26 2.OS 8.3.1 .40 6 .62 1 .62 7.54 - 4.08 1.00 - 2.46 3.06 
Bran 50c per cwt. Wheat 75c. Peas 75c. 
In order to make the table readily comparable with the sim-
ilar table of preceding year the results are multiplied by two, 
making the comparison the same as if there were an equal num-
ber of pigs in each set. It will be noticed in this experiment as 
in the preceding one that there is in some cases a positive loss 
when pork sells at 3 cents per pound live weight, but with 
4 cents per pound there is a small profit . 
. , 
TABLE XXIV. WEIG HT OF FEED WINTER FEEDING 1895-6.-IN POUNDS. 
LotI Lot II Lot III Lot IV I Lot V I Lot VI 
FOOD EATEN WEEKLY. ------ ------
Wheat Bran Wheat Bran Wheat Bran Wheat Bran Whole Whole wheat peas 
--- ---
------ ------ ---
--- --- ---
Period ending Dec. 30 . . . .. . .. . .. ... ..... ..... . .. . ..... . .. ...... , ' 16 .50 66 .00 35.75 35.75 38. 62 38.63 87.50 66 .50 
Jan. 6 .... ... .... ... ...... ...... .. ....... .. .... 12 .00 48.00 22.25 22.25 31.·25 31.25 26 .50 26.50 54-.50 46.00 
" 13 . .. .......... .... . . .. . .. .. ... . . . ........... 9.90 39 .60 23.50 23.50 32.25 32 . 25 30 .00 30.00 61.50 56 .00 ~ 
" 20 ..... . . .. . . .. .. . ... ... .. ... . .. . ........... . 10.1:10 43 .20 33.00 33 .00 36 .25 36 .25 30 .00 30.00 . 69.00 54.00 
..., 
29.50 I > II 27 ... .. ..... .. .. .. ........ .. . ........ ... .... 12 .80 51.20 30 .25 30 .25 3600 36 .00 29.50 70 .00 58.50 ~ 
69.40 
t:tj 
Feb. 5 .. ... . ...... . . . •. . .• .. .•... .... . . .......•.. 17 .35 37 .00 37.00 4-7.25 47 .25 37.75 37 .75 89.00 85.25 ~ 
~ 
" 17 ...... . ............................ . ... .. .. 50.10 75.15 64 .63 64 .62 69.38 69 .37 61.50 6pO 118.00 118.50 t:tj ~ 
" 26 . .... . .. ... ... . .. . . .. .. ... .. ......... . . .. . 39.20 58.80 53.87 53.88 56.88 56 .88 53 .50 53.50 90.50 94.25 
.... 
a;:: 
Mar. ~ .. .... .. .. ..... .. ... .. ................ .. . 29.40 19.60 26.00 26 .00 32.00 32.00 33.00 33 .00 53.50 60.00 tz:l Z 
9 . ........ .. .. .. . : ........................ 41.55 27 .70 36.25 36 .25 46.12 46 .13 i9 .63 49.63 72. 50 95 .50 
..., 
rn 
18 ...... .. .. .. .... ......................... 48.60 32.40 49 .50 49.5U 59 ,00 59 .00 59.25 59 .2fi 98.75 106.75 ..., 
61.06 
> 
23 ....... .... ..... ....... ... ............... 34.40 8.60 
'
U5
1"·" 
32.50 32.50 30.00 30.00 58.00 ..., 
.... 
30 ..... . .... . .... . . ... .. . ... ... . .. ... . . ... .. 59 .20 14.80 42 75 42 .75 4-7.50 47.50 49.00 49.00 84.00 87.50 0 Z 
Apr. 8 .. .. . . .... .... ........... .. .... .. .. .. . .. .. 71.20 17.80 5t.75 54.75 64.50 6UO 56 .50 56 .50 109.00 106 .00 
" 13 .. . . . .... .. .. .... : .... . .. . ..... ; .. . .. .. 42 .20 10.30 33 .00 33 .00 34.75 34 ,75 34 .50 34 .50 60 .50 53.00 
.. 21 .•.•.. , • . . . ... . .. .•. •. . .. .. . .. . .... .. . 79.20 19.80 53.25 53.25 66 .50 66.50 65.50 65.50 113.00 103.50 
T otal food ea ten. . . .. . . .. . . . . . . . . . . . . . . . .• .... . ... . ...... •. .••. 574-.40 
""' .
35 1,.,.00 620.00 730.75 730.75 646.13 646 .13 1289 . ~ 1252.25 
;Average daily amount of food eaten per pig ....... . . . . .. . .. 2.29 2.41 2.48
1 
2.48 2.92 2.92 2.88 2.88 5.16 5.01 
'Food eaten fo r 100 pounds gain .. .............. . .. . .... ~ ....... 219 230 212 212 235 235 218 218 508 459 W 
'" W
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EXPERIMENTS. WINTER OF 1896-7. 
RELATIVE VALUE OF CORN. WHEAT. AND SUGAR BEETS AND BRAN FOR PIG 
FEEDING. 
PLAN. 
Set I fed corn meal. 
Set II fed ground wheat. 
Set III fed sugar beets with a one-third ration of bran. 
The sets were placed in covered pens and given all they 
would eat. Eac.h contain three pigs, very even in size and in 
thrifty condition. The test began September 30 and closed 
December 29, making a period of 91 days. The condensed re-
sults may be seen in tables XXV and XXVI. The wheat set 
TABLE XXV. WINTER EXPERIMENT 1896-7. T EST 1. 
WEIGHTS AND GAINS OF SETS. 
Beginning Weight Sept. 30.... . . ... .•.. " 1 
Weekly gains. Oct. 12 . . . . . . .. . . • ...• , •...•. 
" " .. 19 .... .. .. ....... .. .. .. .. 
II 26 .... . ... .. ..... . ..... . 
Nov. 2 ........... .. .. . ..... . 
9 ... ...... ... ....... . .. . 
" 16 .... ...... .. .... .. .. .. 
.. 23 ............ .... ..... . 
.. 30 ... ..... . .... . ...... . 
Dec. 7· .. .. .. .. .......... .. .. 
•• 14 . .................... I 
" 21. ................... . 
.• 29 ...... .. ... .. ... .. .. .. 
Closing weight, Average Dec . 28, 29, 30 . .. .. 
Total gain . ... . .. .. ... . . ... ... . .. ...... . . . . 
Average daily gain per head . .. .... .. .... . . 
SET I 
Corn meal 
Lbs. 
290 
16 
20 
25 
15 
27 
17 
18 
12 
28 
12 
21 
18 
519 
229 
.8ii 
SET II 
Ground 
wheat 
Lhs. 
291 
35 
20 
37 
27 
26 
22 
11 
6 
53 
36 
26 
2ii 
615 
324 
1.2 
SET III 
Sligar beets 
uud bran 
Lbs. 
292 
-5 
24 
19 
11 
20 
17 
16 
-2 
46 
14 
459 
167 
.62 
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TABLE XXVI. WINTER EXPERIMENT 1896-7. TEST I-WEIGHTS OF FOOD EATEIIl. 
Set I Set II SET III 
FOOD EATEN WEEKLY. 
Ground Corn meal Sugar Bran wheat beets 
Week ending Sept. 30 . .......... . . . ...... . 120 135 135 31 
Oct. 19 .... .. . . .. .... . . .. ... 90 100 152. 29 
26 •..... .. ... .......... 103 107 197 3( 
Nov. 2 .. . ........ . •........ . 10( 122 211 35 
9 . .....•..••. . .. . .. , 126 265 42 
16 . . ......... .. ...•.... . 115 115 264 42 
23 .... .. .... . .. . ...... .. 106 110 276 42 
30 . . ... .. .... . . ... .... . . 111 125 255 42 
Dec. 7 . . .. ... . ...... . 0 •• • •• • 102 136 253 42 
1····················1 99 14( 270 42 21 ....... .. ...... . . . .. . 100 138 239 42 
29 . . .. .. . . .... . . . .. . . ... 118 147 244 48 
Total food eaten .... . . . ...... .. ..... .. . . ... . 1279 1505 2761 471 
Aver.age daily amount of food eaten per 
4.68 
,I 
11.65 1.99 pIg .... .. . . .. . .. . . . . . .. . .. .. .... ... .. 5.51 
Pounds of food eata'n for 100 lbs. gain .. .. 558 46( 1653 282 
made decidedly the highest rate of gain 'and on a much less 
quantity of grain per 100 pounds than the corn set. At the 
usual prices of corn and wheat, 75 cents per hundred weight, 
the pork from the former cost $4.18 per hundred to produce it 
and the latte)" $3.48. These hogs were sold at $4 per hundred 
Ii ve weight making a slight loss on the corn fed and a small 
profit on the wheat. The bran consumed by set III for 100 
pounds gain cost $1.41 leaving a balance of $2.59 for 1653 pounds 
of sugar beets equal to about $3 per ton. 
A second test of these foods was made with the addition of 
ground peas to the corn meal ration, during the last half of the 
experiment. This addition of one-half pea-meal to the ration 
made it of better quality as shown by the weekly gains after the 
change and also by the better rate of gain during the whole 
second period than the first. 
In this test the corn and pea-meal set made 24 per 
cent higher gains than the wheat set and 60 per cent more 
than that on sugar beets and bran. It also ate daily 25 per cent 
more grain than the wheat set and 90 per cent more than the 
bran and beet set but it made use of only four pounds of grain 
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TABLE XXVII. PIG FEEDING EXPERIMENT 1896-7. TEST 2. 
WEIGHTS AND GAINS OF SETS. 
SET I 
Corn meal 
and peas 
lbs. 
Beginning weight, Jan. 18 ....... . . .. ...... . 260 
Weekly gains, Jan. 25 . . .... ... .. . . . .. .. . ... . 24 
Feb. 1 .. ............... ... . 6 
19 
" 15 .. .. ... . . . .. .. .. ... ... . 15 
" 22 .. . .. . . . ... . . . ... . .. . . . 12 
)lIar. 1. . .... . ........... . ... . 30 
.. 8 . ...... ... .... .. . . . . .. . 6 
•• l~ .. .. ...•. . . ......••••. 18 
., 22 ... . . .. ..... . ... . ..... . 40 
" 29 . .. . . .. ... . . . . .. .... ' " 20 
Apr. 5 . . . .. ... .•... . ..... .. .. 24 
" 12 ... . . .........•.. . .... . 24 
" 19 . ...... .. .. .. . . . . .. . . . . 18 
" 26 .. .. . ...... . ..... . ... . . 26 
May 3 . .. ... . .. . . .. ........ . 26 
" 10 . ........... . .. . . .. . . . 26 
" 17 ..... .... ...... . .... . . . 36 
" 20 . ... . .. . ..... . .. . .. . . . . 40 
Closing weight, Ma y 20 .. ..... . . . ... . . . ..... . 670 
Total gain ......... . ........ . 410 
A verage daily gain per head ..... .. ' . . 1.12 
' . 
SE'l'lI 
Ground 
wheat 
lbs . 
257 
19 
16 
14 
28 
20 
26 
14 
10 
18 
22 
16 
8 
6 
16 
24 
26 
22 
25 
587 
330 
.90 
SET III 
Sugar beets 
and bran 
lbs. 
268 
8 
12 
11 
16 
12 
14 
, 
16 
18 
2 
10 
24 
38 
22 
H2 
526 
258 
.70 
more than set II for each 100 pounds gain. Since the market 
prices of the foods given sets I and II we~e the same, the cost of 
production differed by only 3 cents per hundred, each set 
giving a profit of over 30 per cent 'on the food at 4 cents per 
pound for live hogs, though set I gave a total net return 20 per 
cent greater than set II on account of the greater total gain. 
Estimating sugar beets at $~ per ton, the beet and bran set 
made its gains at practically the same cost per hundred as the 
corn and pea-meal set, but its total gains were so much smaller 
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that . its net cash profits for the: set were 40 per cent less. 
It compares more favorably with the wheat set, making within 
27 per cent as dOnch j)r..ofit. . 
While the corn meal was used alone the wheat gave 
very much the better regu~ts both in rate of gain and in the 
quantity of food required for a definite amount of gain, but 
after the ration of set I was changed to half pea-meal it excelled 
set II in both of these points. 
A study of th.e beet and bran sets in the two experiments 
indicates that in the first the proportion of beets to bran was 
too large for the best results. In the second the ration of beets 
was reduced by more than one half and the amount of bran in-
creased by one fourth, which sligh~ly i~creased the rate of gain. 
TABLE XXVIII. PIG FEEDING EXPERIMENT 1896-7 TEST 2. 
WEIGHTS OF FOOD EATEN.-IN POUNDS. 
SET I SET II SET III 
WEEKS HNDlNG.-DATE, 1897. 
Corn PE'S Ground Sugar i Bran 
meal meal wheat beets 
January 25 ... . .. . ..... . .. . ... ... ..... ..... . . . . . 80Y2 73 Y2 70 42 
February 1 .. . .. .....•...... . ...... . .. . ..... ... 79 75 Y2 54 42 
8 ........ .. .. .. ... ........ ... ....... .... 87 Y2 8-l 87 42 
15 •.......... . .. . ... . ........... . ......• 83 87 76y:! 42 
22 . ... . . ... ............. . .... .. . .. . .... 75 85Y2 93 42 
March 1 .... .... ••..• ... . . . .... .... . ... . . ....... 92 81 106Y2 42 
8 . ........ ... ... ...... .... .. .. .... ..... 86 6 84 Y2 133Y2 42 
15 .•... . . . ........ ... . ... . .•••.. . ... . .. . . . 49l1, 45 67 16~ 42 
22 ........... .... . ....... .. . . . .. ... . . .... . 56 56 69Y2 157Y2 46 
29 .•... ............ . ......... . ... .. . ...... 56Y2 57 l1, 71Y2 140 42 
April 5 .•..•...•........... ... ... . ... .. . .... 49 45 69 146Y2 43y:! 
12 . ..... . .......••............ . . .. .. .••... 56 l1, 50 54Y2 155 45 
19 ... . . . . . .............. . . . ... ... ........ . 53 51 54 141 42 Ys 
26 . .. .. ... .. ... . .. . . . ....... .. ............ 59 5ly:! 70 137 42 
Potatoes 
May 3 ..... _ .. .. .. .. .. . . . ... . ... .. ..... . ... . . . 50 41 75 Y2 60 44 Y2 
10 ...............••....... ..... . . .. ... .... 48 46 91 21 91 
17 ............. ........... ....... ...... . .. 49 49 88 21 92 
20 ...... .. ......... . .. .. .... .. .. .. . ....... 36 27 49 9 55 
Total food eaten ... ......... .. .. .. ..... .. ...... 1145Y2 525 1330 1770Y2 879~4 
Average daily amount of food eaten per hog 3.13 1.43 3 .63 4.84 2.40 
Amount of food eaten for 100 pounds gain .. / 279 128 403 686 3~1 
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EXPERIMENT. WINTER OF 1897-8. 
PLAN OF EXPERIMENT. 
DRY VS. WET FEED . 
Set 1. Food dry. Fed a balance ration of bran and corn 
meal, the proportion being changed as the age and weight of the 
pigs increased. 
Set II. Food wet. Ii ed the same ration as set 1. 
VALUE OF SUGAR BEETS AND ALFALFA HAY. 
Set III fed sugar beets and bran, all the beets they would 
eat and two pounds of bran per head daily. 
Set IV fed alfalfa hay and corn meal, all the hay they would 
eat and two pounds of corn meal per head daily. 
TABLE XXI-X. WINTEH. FEEDING 1~97· .- WEIGHTS AND GAINS OF SETS IN POUNDS. 
SET I SET II SET III I SET IV 
Bran and Hran and Sugar beets Corn meal corn meal corn meal and (Dry) (Wet) and bran alfalfa hay 
Beginning weight January 13th. 
A.verage Jan. 10, 11, 12 and la .. 298 287 289 306 
Weekly' gain , Jan. 17 . ...... . ...... -4 
" 24 ......... . . ... 12 20 18 14 
.. 31 ..... . .. ... .. . 30 14 14 14 
Feb. 7 ...... ........ 12 . 22 22 16 
" 14 .. ............ 11 26 16 
" 
12 12 
21 .. .. . . . . ...... 22 20 17 
" 28 . .... ... - .. .. 18 H 20 11 
.. Mar . 7 .... ........ .. 26 16 16 14 
.. 14 .. ......... ... 10 18 
" 21 ... 22 24 10 36 
" 29 ... . 20 10 27 47 
Filial weight. Average weights 
March 28, 29 and 30 . .. .... ...... 500 45 463 501 
Total gain .... . . ......... . .. .. ...... 201 171 lU 195 
Average daily gain per head, 75 
days . ...... .... ... . . .. .. ... .. . ... . .895 .76 .77 .86 
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The main object of this experiment was to determine if su-
gar beets and alfalfa hay could be profitably used in winter pig 
feeding. At the same time additional sets were run for a com-
parison between wet and dry grain feeding. 
It was learned early in the experiment that the set on wet 
food would not consume 'as large a quantity as that on dry. As 
a rule, the pigs that eat the greatest amount of food make the 
most rapid gains and whatever method of feeding will induce 
the greatest food consumption will result in the highest total 
gains, which may usually be considered the best result. Th~ 
reader is referred to tables XXIX and XXX for condensed 
results. 
In this experiment set I on dry food ate 15 per cent more 
food than set II on wet and made 18 per cent larger gains, but 
it took very nearly the same quantity of food in each instance for 
one hundred pounds gain. The grain for set II was not soaked 
but thoroughly mixed up with water at the time of feeding. 
This subject is referred to in another part of this bulletin and 
will not be further considered here. 
TABLE XXX. EX PE RIME~ T WINTER OF 1!s97-8.-WEIGHTS OF FOOD IN POUNDS . 
. 
SET I SET II SET III SET I V 
---- ---- ----
----
Bran Corn Bran Cor II Sugar Bra n Corn Alfalfa meal meal b e ets meat h a y 
---- - - -- ---- ----
Week ending, Jan. 17 . . 42 6 42 22 36 36 9 
" " " 2-1.. 74 11 6! 10 108 56 56 29 
... 
" " 31.. 73 10 68 10 132 56 56 7 
II .. Feb. 7 . . 73 11 68 10 95 56 56 3 
.. II II 14.- 81 18 69 19 109 56 56 45 
.. 
" 
II 21.. 80 17 73 10 122 56 56 35 
I. 
" 
II 28 . . 81 18 74 11 126 56 56 54 
II 
" Mar. 7 .. 80 17 73 10 202 56 56 49 
.. II .. 14.- 81 18 73 11 193 56 56 58 
Corn Ileal 
II II .. 21. . 81 11 74 10 ... 109 108 33 
II 
" " 29 .. 89 20 80 12 ... 126 159 15 
Total food . . ... . .. . .. .... 835 163 . 758 110 1109 719 751 372 
Average amount eaten 
per head per day ... 3. 71 . 72 3 .36 .48 4.93 3.19 3 .34 1.65 
Amount of food eaten 
per 100 lbs. gain •. . .. 414 88 441 65 637 414, 385 191. 
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The, results of sets III and IV, whose rations consisted 
partly of sugar beets and alfalfa hay, compare favorably with 
those of sets I and II on grain rations. As compared with set 
I, the better of the two on grain, neither of them made quite as 
good gains, but the average g<l:in of sets III and IV differs only 
slightly from that of I and II. The point most favorable, to the 
beet and hay sets is the large saving of grain in producing one 
hundred pounds gain. In comparison with set I, it took 88 
pounds of grain less for one hundred pounds gain with the ' 
sugar beet set, and one hundred seventeen pounds less with the 
alfalfa hay se~. In each one hundred , pounds gain 637 pounds 
of sugar beets replaced 88 pounds of bran, worth at that time 
only 44 cents. This would give a feeding value of less than 
one dollar and fifty cen ts per ton for beets fed in the manner 
indicated. 
The alfalfa hay proved more \aluable, one hundred ninety 
one poun~s replacing one hundred seventeen pounds of corn 
meal in each hundred pounds gain. At Utah prices for corn, 
75 cents per hundred, this would give a value to alfalfa hay of 
$9.00 per ton for pig feeding as used above. Comparing sets 
III and IV, alfalfa hay gave better results than sugar beets 
both in rate of gain and the saving of grain. The sugar beets 
were cut up with a spade and mixed with the allowance of grain. 
The hay was of good quality, well cured, but not all of anyone 
crop. It was fed whole just as it came from the mow. 
EXPERIMENT. WINTER OF 1898-9. 
VALUE OF ALFALFA HAY AND SUGAR BEETS. 
PLAN. 
Set 1. Given all th.e cured alfalfa hay it would eat and two 
pounds of bran per head daily. 
Set II. Given all the cured alfalfa hay it would eat and 
three pounds of bran per head daily. 
Set III. Given all the sugar beets it would eat and two 
pounds of bran per head daily. 
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Set IV. Given all the sugar beets it would eat and three 
pounds of bran per bead daily. 
Set V. Fed bra~ and milk in the proportion of three 
pounds of milk to one pound of bran. 
Set VI. Fed bran and milk butgiven only one-half as much 
bran as set V. 
This experiment was principally a repetition of the work of 
the previous winter. Its object was to determine if profitable 
use can be made of roots and alfalfa hay in winter pig feeding 
and also what quantity of grain should be fed with each for best 
returns. The results are shown in tables XXXI and XXXII. 
TABLE XXXI. WEIGHTS AND GAINS OF SETS IN POUNDS. 
SET I SET II SET III SET IV SET V SET VI 
- --
Alfalfa Alfalfa Beets and Beets and Milk and Milk and 
and grain and grain grain grain grain grain 
- - -
Beginning Weight. 
Average w't Dec. 19, 
288 20 and 21.. ..... . .. . ... 293 307 309 305 303 
Weekly gain,Dec.2i. 1 23 1 11 3. 3 
.. 
" 
.. 31. 10 20 16 
I 
28 i2 36 
" " Jan. 9. 22 26 28 26 I -is 36 
" " " 14. 10 10 12 
I 
12 i2 22 
.. II .. 21. 6 20 20 22 26 30 
" 
.. 28. 12 12 16 16 38 30 
" " Feb. i . 14 10 16 2! 38 26 
.. 
" 
.. 11. 2 10 12 16 16 :r> 
Final weight .... .... 370 392 i30 (6() 570 506 
Total gain . .......... 77 85 121 155 282 203 
day, 5i days . .... 
Gain per head perl 
,47 .52 .75 .95 1. 7. 1.25 
In rate of gain, the root and hay sets do not approach the milk 
sets, the gains in the latter being two to three times as great, 
and on an average 40 per cent more grain is required by the 
former for one hundred pounds gain. The root sets average 
over 70 per cent better gains than the hay sets and they did not 
take as much grain by 42 per cent to make a hundred pounds of 
gain. Taking the market price of alfalfa, $4.00, and bran $10.00 
perton, respectively, and estim~ting the value of ~ugar beetsand 
milk each at $3.00 per ton, it is found that the cost of one hun-
dred pounds gain varies much with the different sets. The al-
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TABLE XXXII. WEIGHTS OF FOOD EATEN.-IN POUNDS. 
SET I 
'Veek ending, Dec. 24 .. . 9 21 
" 31. .. 20 42 
Jan. 9 . .. 30 54 
" 14 ... 22 30 
" 21. •. 32 42 
" 28 ... 40 42 
Feb. 4 . .. 47 42 
SETV I SET VI 
:: I '~ :: .; 
:i ~ S1 C 
S:T I: II SET I~ 
~ .::= ~ I '::: o d CI) til 
.:5 ~ ~ ~ 
-- --
SET IV 
32 31~ 
146 63 
208 81 
120 40 156 20 
351 117 417 58 
486 16Z 596 81 
6 31 51 I 21 
12 63 6& 42 
18 81 313 54 
12 
12 
33 
28 
: I :~: 30 106 45 282 94 374 48 42 182 63 399 133 588 66 
63 314 42 1 192 63 399 133 642 00 
63 328 42 216 63 417 139 722 69 
'" . , 11. , . 42 42 24 63 258 42 188 63 418 123 526 62 
Total food . ... . ..... . .. . . 242 315 145 472 1870 315 1270 472~ 2872 941 4021 470 
Average amount per 
head per day.... ...... 1.49 1. 94 .89 2.29 11 .54 1. 94 7.83 2.91 17 .72 5 .8 24.81 2.9 
Amount of food eaten /l 1 
per 100 lbs. gain ... .... 312 407 1 170 553 1541 251 1 821 305 1018 333 1977 232 
$ .62 $2.03 $ .341 $2 .76 $2.31 $1. 25 $1. 23 $1. 52 $1. 53 $1. 66 $2.96 $1.16 
Cost of food per 100 lbs. '---y----' ~'--y- ---' '-_ -y-_ -l '----y- - --' ~--y----' '---y----' 
gaill.... ....... .... .. .. $2 .65 $3 .10 I $3 .56 II $2.75 $3.19 54.12 
Total profit on sets .. .. . $1. 04 I $ .77 1 $ .53 $1. 94 $2 .28 1 $-.24 
Alfalfa $4.00 per ton. Sugar Beets and Milk $3.00 per ton. 
falfa set with the least ration of grain cost the least, $2.65, and 
the milk set with the smallest proportion of grain the most, 
$4.12. A loss resulted in set II from the additional bran. The 
total profit on the set as well as the rate was less than that on 
set I. 
The reverse is true of the beet sets, that having the 
most grain made the cheapest gains and very much 
the largest profit on the whole gain. Of the first 
four , sets the rate of profit is highest for set I and 
lowest for set III, but the total profit is best for ' set IV and 
, poorest for set III. The average rate of profit of the hay sets is 
33 per cent higher than that of the root sets, but the total profit 
on the latter is 36 per cent the great~r on account of the larger 
total gains. 
These results indicate that alfalfa hay or sugar beets may 
be profitably used as a part ration for pig feeding during the 
winter months. 
A comparison of the milk sets shows that better results are 
obtained by feeding milk and bran in the proportion of three 
pounds of the former to one of the latter than by reducing the 
proportion of bran to one-half this amount. 
UT AH EXP ERIMEN T STATI ON 
EXPERIMENT. WINTER OF 1898-9. 
DRY VS. SOAKED OR WET FEED. 
PLAN. 
Set A . Feed soaked twelve hours. 
Set B . Feed wet just before feeding. 
Set C. Feed given dry. 
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'I'h e sets contained t hree pigs each and the grain consi ted 
of bran and chopped wheat, h alf and half by weight. 'I'he ex-
periment was a continuation of former work with the addition of 
a soaked food set. In this as in all other pig feeding tes t s the 
sets had acces to salt and wood ashes continually. 
'I'he gains of the sets were rather irregular but as a rule 
tb y increased and decl'eased together indicating that the 
'l' ABLE XXXIII. WEIGHTS AND GAINS OF SET8.-IN POUND .. 
SET A SET B SET C 
--------- --------------1 - - - -- --
Beginniug Weight, Feb. 16... ... . ........ . .... . . ...... . .... . . . . . 
Final Weig h t .... 
" 25 •...... .. .............. . . .......... . ... . . 
Mar. 4 ... . ... .. ...... . ..... .. . .. .. ... . 
" 18 . . . ...... . . .. .................. .. .... .. 
" 25 .. . ...... .. ... . .... . . . ... ......... .. . 
Apr. 1. . . .. . .. . .. .. ....... . ..... . .... . .... . ... . 
8 . .. . . . . ........ . .. . ...... ... .. . ...... .. . 
" 15 ................ . ....... ..... ......... . 
" 22 ....... .... .... ...... ..... . .......... .. .. .. 
" 29 •..... . . . . .. . ............•. . ........ .. .. . 
l\1.·y 6 . .. ..... . .. •. ... . . .. ........ ... . . . .... .. . 
.. 1:~ ................. .. . ......... .. ..... .. 
.. 20 ....... .. ...... ........... ... .. .. .... .. 
" 27 . ........ .. . .. . ...... . ............. . .... . 
JUlie 6 .... ......... . .. .... .. ...... ..... .. .... . 
Total gain ............ ..... ...... ... .. . ...... . ... ........ ..... . . . 
Average daily gaill pel' head . . ..... ...... . ......... .. .... . . . . ... . 
257 
10 
14 
24 
6 
18 
16 
14 
24 
22 
2R 
16 
27 
491 
2::J4 
.71 
280 
20 
14 
36 
10 
2<t 
16 
22 
12 
24 
16 
22 
20 
29 
:i51 
271 
. 2 
274 
12 
ao 
- 4 
40 
28 
10 
20 
16 
20 
400 
216 
.65 
404 BULLETIN NO. 70 
change came from general conditions rather than the food treat-
ment. In this test the wet grain set made 26 per cent higher 
gains than the dry grain one and 15 per cent more than that on 
soaked grain, but none of the gains were especially noteworthy. 
The set receiving wet food ate the most but required the least 
quantity for one hundred pounds gain. The dry food set made 
the smallest gain and required 22 per cent more food than that 
having wet food and 10 per cent more than the soaked food set 
for one hundred pounds gain. The wet and soaked food in this 
test both gave better results than the dry. 
TABLE XXXI V. WEIGHTS OF FOOD EATEN.- IN PO UNDS. 
SET A. SET B SET C 
Week ending, Feb . 24 .. ...... ...... ...... .... .... ....... .. .. 90 90 90 
M'~' ::: : . .. : :::: ::.::.. 1 74 74 74 183 179 
94 \4 00 
Apr. 1 ..... .. . . . .. .. .. . .. . . .. .. .. . . . .... ....... ....... . <1 91 91 
" S .. . . . . ....... .. . ..... . •. •• • . • .. . . ...... . . . ..... 77 91 91 
" 1;) ...... • . .. ..... . . .... . . • . .... .. .... . .. ••• • .. • • . 7;) 91 77 
" 22 . .... . . ......... .......• .. . ... . . .. . . ......... . 92 
.• 29 ....... . .. . . ....... .. . ...... .. . .......... . ... . 93 86 88 
rYlay 6 . . ....... . ... . . . ... ... .. . .• •• ... .. .. . . ..... .. 98 95 
" 13 . ... . .. .. . ... . . .... . . .. .. ... . ....... . .. . .. .. . 97 
.. 20 .. . . .. . . . . ....................... .. .. .. .. .. . •.. 98 
.• 27 .. ... .... . . . .. . ....... .. .. . ....... . . . . . .. . . 
" 31 . ..... . .. . .... . ... .. . .. . . . .. ..... .. .. .... . ... . 5li 56 56 
June 6 ... .................. ....... . . . ........... . . . 77 77 77 
Total food . ... . ..... .. . . 1360 1422 1389 
Average amount per head pel' day .. . ... . . ... .... . ............. .. . 4.12 ~ . :H 4.2~ 
Amount of food eaten pel' 100 lhs. gain .......... .. ... .. .. .. .... .. ... . 5 1 ;)25 6~a 
PIG F E EDING EXPE R I M E N T . WINTER OF 18 9 9 -1900. 
PLA N . 
Set 1. Fed all the alfalfa it would eat and two pounds of 
grain pe r head per day. 
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Set II. Fed all the alfalfa it would eat and three pounds of 
grain per head per day. 
Set III. Fed all the sugar beets it would eat and two 
pounds of grain per head per day . 
Set IV. Fed all the sugar beets it would eat an<I three 
pounds of grain· per head daily. 
This experiment was a repetition of tbe prev ious winter's 
work. The grain fed was a mixture of bran and chopped 
frozen wheat half and half by weight, and at the time of the ex-
periment the mixture cost 60 cents per hundred. The pigs 
were not as even in size as formerly. The first tbree s ets con-
tained five pigs each and the fourth four. During the first per-
iod the grain ration was limited as represented in the plan of 
the experiment. A full grain ration was given the second per-
iod and some hay and roots were gi ven as long as the pigs had 
any appetite for them. 
The first period was intended as formerly to learn if profit-
able us e could be made of alfalfa hay and sugar beets 1 and in 
jus t what proportion to the grain the best res ults are obtaine d 
TABLE XXXV. W E IGHTS AND GAINS IN POU NDS.-FIR9T PERIOD. 
LOTI I LOT ll LOTIll LOTIV 
--- --- -U)-- -U)--
~ ~ ~.~ t .:: ~.5 ;; - Qlc:s ,- . .:: ..0;:; ,.o. ~ 
.;:: c:s "::::13 ;.,bII .bJI 
-. -. ~ ~ ~bJI d-c d-c 
;: ;: ~c bJl c 
---
'n c:s ~ 
• 
Begilllliug weig ht Dec. 2fi .. . .. . 290 30' 304 368 
Weekly gaill , J a n. !. . . . . . .. . ..... ..... . ..... .... .. 22 .to 22 40 
s ...... .. ... .. ...... .... ....... . 22 32 2l 
" 15 . .......... . . . . . . . . . ... . ... . 22 28 26 26 
\. il3 ........ ... ... .... .......... .. 22 30 32 30 
" 29 .............. .. .. .... .. .. .. .. .. 22 26 ~O 
Feb . 5 ....... .. ... '" ... . ..... .. . . . . 20 22 
.. 12 ... ... . . ............ .. ... ... . 12 26 :~o 32 
.\ 19 . ... . .. . ... . ........ .. .. . . . . . . 24 36 20 ~ ') 
, 26 .. ...... .. .................. .. 26 26 34 26 
\ " Iul.·. 5 ..................... .. . 19 ~t~ 29 
Filia l w e ight 501 596 5 6 669 
Tot a l gain . . . .. . ... .. .. .. ...... ... .. . . .. ..... . .... . . 211 292 2 2 301 
J\. ve rag e d a il y gain per h l"'ad ... . ... . ... . ...... . . . 59 2 . 79 1.06 
.-
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fr0111 feeding them. The alfaHa hay et with the larger quan-
tity of grain made enough higher gains to more than pay for the 
extra amount given. Tbi is also true of tbe sugar beet sets 
and the extra pound of food made a larger saving of beets than 
of hay. There is a well marked difference in tbe gains of the 
two hay sets as well as in the beet, indicatinIY tbe ad visability of 
supplying the larger portion of grain. The quantity of g]-ain 
for one hundred pounds gain,is in both ca es,largest for the set 
having most grain but a large reduction resulted in the amount 
of hay and beets consumed by these ets. See tables XXXV 
and XXXVI for results. There is a little difference in the cost 
TABLE XXX'I. WEIGHTS OF FEED EATEN - IN POUNDS.- FIRST PERIOD. 
LOl' I Lo'r II LOT III LOT IV 
oS := ~ I"" '"rn := ~~ ~ 'd d ... .; .; d ~ b.O~ b.o~ '" ~ ~ .... ~ '" ::l~ 1-0 < {!) :ii~ {!) if.,J:J {!) 
-- ---- ---- ----
Week ending, Dec. 31. . . .... ..... . .. .. . 22 70 12~4 105 162 70 118 105 
Jan. 7 . . . .. .. .. .... . .... . 31 70 20 Y2 105 199 70 159 lOa 
" 14 . .. .. ...... ..... .. . 39Y2 70 1 ~ 105 250 70 212 105 
., 21 ..... . . . . . . .. 48Y2 70 29~ 105 301 70 162 105 
.. 2 
I 
48 70 34~ 105 314 70 192 105 .. . .... .. ...... .... 
Feb. 4 ... •......•..•••••. 28~ 70 18 105 324 70 19 10:1 
., 11 . .. .. .. ... .. .. ..... 37 Y2 70 105 3H . 70 190 lOa 
I . 1 ..... ... ..... ...... 45 70 20 105 360 70 196 105 
.. 25 .. . ... ... . . . . . ... . 42~ 70 21 105 3U 70 196 lOa 
Mal' . i'i .. . .. .. .. .... ..... 46 ';0 27 105 396 70 220 105 
Total foou .. .... ................ . ...... . . 3 }4 700 219~ 1050 3024 700 18-1:3 1050 
Average amount pel' head pel' day . . . . 1.09 1. 97 .61 2.95 8 .51 1. 97 6 . 48 3.69 
Amonnt of food eaten per ]00 Ibs. gain 136 332 75 359 IOn 247 611 3," 
$ .27 $1 .9:3 $ .15 $2.15 $1.60 $1.48 $ .92 $2 .09 
"--__ -.,- _ _ .......J I"'---'Y"""-~ "-- - -y-----' '- _--y--- .......J 
Cos t of food for 100 ll.>s . g·uill .. .. .. . .. $~ .20 $2.30 $:3 .~ $3 .01 
Whole .f1rofit <!.I $1.00 per 100 .... .. .. .. . . $:3. $l .96 $2. 59 $2.!l 
of production with the bay sets, tbat baving tbe most grain be-
ing a little higher. With the beet sets the reverse is true, the 
gains of that baving least grain costing the most. 
The 'pigs of these ets sold for $4.00 per hund-
red without shrinkage at the close of the experiment 
giving a fair profit on the cost of production in all of the sets, 
but botb the higbest rate and tbe largest total profits were made 
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on tho e fed alfalfa hay . In both omparisons t he best re-
turns came from the ets having the larger gl"ain ration. Com-
paring the hay and' the beet sets, the average rate of gain fOI" 
the beets is 31 per cent greater than for the hay, but the cost 
of production 35 per cent higher and the total gains are not 
enough more to balance the higher rate of profit on the hay 
sets. The average profit of the hay sets is 57 per cent greater 
than that of the beet sets showing that it is more profitable to 
feed pigs alfalfa hay at $4 per ton than s ugar beets at $3. 
TABLE XXXVII. WEIGHTS AND GAINS IN POUNDS.-SECOND PERIOD. 
LOT I LOT Ii LOT IIII LOT IV 
------ ------ ------ ------
G rain Grain Grain Grain 
Beginnillg weig h t March 6 .. ... . .. . " . ... .... . .... 500 ~5 596 5 6 6691 ~ 
VIr eekly gain, March 12 . . .. . . . ... . .... .... ...... .. 51\\ 3 44 44 ;;1 
19 ....... .. ......... .. . ....... 60 44 4-8 
26 . . ....... . ..... . .... . . . . .... 44 42 52 46 
29 ... . .. ... . ....... .... ... . .. . 1l ~~ 16% 28 13~ 
Final \ve ig ht . . . . .. . . . . . . .. ... .. .......... . . , .. .. .. 667}~ 736 73 758 01 % 
Total gain ..... . . ... . ... ... ...... .. ... . .. . . ...... . .. 166% HO;a 172 132 
A verage daily gain per head, 23 days . .. . .. .. . 1.'" 1. 22 1.49 1. 43 
TABLE XXXVIII. W EIG HTS OF FEED EATEN IN POUNDS.-SECOND PERIOD. 
LOTI L OT II LOT III LOT IV 
------Q C Q C "'rn 
= 
"'rn C 
'" 'Gj '" 'd (1\..- (I\+" ~ ~ b.o~ 'd b.o~ d 0 
'" 
0 :.. ... Cl.l 
'" 
... ~ 
'" = 0 = C!I woO 0 00.0 0 ...:l ...:l 
-- --- - - - - --
--
----
W eelreuding, March 11 ... . . .... .. 22 Y2 131 1 7'2 1(3)1 243 146 132 155Y2 
18. 16Y2 1 2 17 Y2 167 21 203 17 168 
26 ..... . ...... . 219 12~~ 196 53 Y2 280 \ fi3 181 
2~ ., .. .. .. . . ... . . 96 95 105 86 
Total food ....... . . . :19 628 . 4 % 60 1~ 317 Y2 G, 4 202 500 Y2 
Average amollllt of food eaten per 
head per d a y . . .. . . ... .... .. .. .... 3.39 5.46 .42 5.23 2.76 fi 94 2.19 6.41 
Amollnt of food eatell per 100 Ibs. gain 2:~ 376 33 427 184 397 153 4-l7 
$ .05 $2.26 $.07 $2 .56 $.28 $2.38 $ .23 $2.6 
'----y-----' '-- --....-- ---' '---y----' '- - --y---I 
Cost of food for 100 lbs. gain . ..... . .... $2 .31 $2.63 $2.66 $2 .91 
Whole profit ... .. .... . .. ........ ... ...... $2.82 $1.93 $2. 30 $1.44 
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Tables XXXVII and XXXVIII show the re nlts of the 
second feeding period of the test discussed above after a full 
grain ration had been given and the alfalfa and beets gradually 
taken away. The gains during this period of twenty-three 
days were very much more rapidly made than during the first 
period and at a greater cost of grain. The beet sets again led 
in rate of gain though they ate but little more food, indicating 
that they were able to make better use of it, that is digest and 
assimilate it better. The gains on the hay sets by the after 
feeding were made at 10 to 15 per cent greater cost than those 
of the first period while those of the beet sets at a somewhat 
less cost. Taking the second period as a whole, the feeding 
was done at fully as high a rate of profit as that of the first per-
iod. The whole profits of the hay sets are higher for the sec-
ond period as well as the first, making them give the best re-
turns for the whole time of feeding. The total profit of all the 
sets for the twenty-three days full feeding period is within 41 
per cent as great as for the 71 days of the first period. 
MISCELLANEOUS TESTS. 
RAPE FOR FALL FEEDING. 
August 11, 1899, a plat of land conveniently situated for 
hurdle pasturing was seeded to dwarf essex rape, having been 
irrigated and plowed just previously. A set of six pigs weigh-
ing about fi.ft} pounds each, was started to pasturing the rape 
in a movable pen sixteen feet square October 19, when it was in 
prime condition and they remained there until December 4, a 
period of 49 days. 'l"'he pigs had no shelter to protect them 
from an occasional cold rain or light fall of snow. The regular 
gains were naturally retarded at such times. The pen was 
moved at least once a day or often enough to gi\e continuous 
fresh pasture. In addition to the rape, the pig were given a 
qaily allowance of one pound of grain per head. Thi consisted 
of bran and chopped wheat half and half by weight. 
The pigs seemed to like the rape after the first few days and 
ate a large quantity of it, but their gains were very small and 
more grain was eaten per one hundred pounds gain than would 
ha ve been req uired had the whole ration consisted of it alone. 
Table XXXIX shows the food and gains in detail. While this 
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TABLE XXXIX. PASTURING ON RAPE. 
DATE 
Beginning weight, Oct. 19 .. .. . 
Weekly gain, Oct. 2! . . .. ... . 
30 .... ... . 
" No v. 6 . .. .. .... . 
13 .. ... .. .. .. 
20 . ........ . 
27 . ..... . . .. . 
.. Dec." . . .. . ... . 
Weight of 
sets 
Ibs. 
296 
-18 
10 
H 
12 
22 
7... ... 8 
Clos ing weight, Dec. 7 .. . . . ... . 
Tottll gain ... . ...... ...... .. ... . 
Average daily gaill pel' head 
49 days . ... . .... ... .... ... . . . . 
356 
60 
.204 
DATE 
Oct. 19th to Oct. 30th, incl ... . . 
Oct. 31st to Nov. 6th, 
Nov. 7th to Nov. 13th. " 
Nov. 14th to Nov. 20th, " 
Nov. 21st to Nov. 27th , •. 
Nov. 2 th to Dec. 4th , " 
Dec. 5th to Dec 7th 
Weight of 
food eaten 
Lbs. 
72 
36 
42 
42 
42 
42 
18 
Total g rain eatell .. ...... .. .. 291 
Average daily amonnt of 
grain eaten per head . ... . . . . 1.00 
Amountoffood for 100 Ibs gain l 490 . 
single trial does not give a favorable result for rape as a pig 
food, further trials under different conditions are necessary be-
fore a just conclusion can be drawn. The same objections hold 
to the use of a movable pen in a rape field as in a regular pas-
ture where all of our experiments in hurdle pasturing have given 
unfavorable results. Had the pigs been given the run of the 
whole piece pastured over the test would no doubt have resulted 
more favorably to the crop. 
BARROWS VERSUS SOWS. 
In connection with the winter experiment of 1896-7, previ-
ou ly di s cussed, incidentally a comparison was made of the 
feeding qualities of barrows and unspayed sows. During the 
first test each set contained two barrows and one sow and in 
the second test each set was com posed of one barrow and two 
sows. Since all of the pigs of each set were fed together, the 
food cons umption cannot be given, but their comparative rates 
of gain under exactly the same treatment is a very good indica-
tion of thei r relative feeding qualities. In the first trial, two of 
the three ets gave the best daily gains to the barrows and the 
average of the three sets was also favorable to them giving the 
barrows a rate of one hundred to ninety-two for the sows. This 
test included six barrows and three sows while the number 
are the opposite in the next. See table XL. 
/ 
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In each of the experiments there were three separate tests. 
Two of the three trials in the second experiment are also fav-
or~ble to the barrows but the average of the three gives 20 per 
cent higher gains to the sows. 
An average of the six tests including nine barrows and the 
same number of sows, does not show a marked difference in 
gains, no more than might easily result from the variation of 
the pigs selected. Representing the average daily gains of the 
sows by one hundred the barrow stand ninety-five. The above 
results show but little difference in the feeding qualities of bar-
rows and unspayed sows. 
TABLE XL. 
TABLE ARRANGED TO SHOW RELATIVE GAINS OF BARROWS AND SOWS. 
( FmST TEST) 
' ET I ,'ET II SET-Ill 
DATE o ~ ; "I > '" g i:: 0 ~i:: ~ rn 90 'JJ !='o rn ;:.;... ;:;~ Q) E-o;" Q) 
.. ~ 1 8 E-o~ o:s i:l ~ p::l 0 ~ 
----
192 9 1 5 106 195 91 Reginning weight Sept. ao .............. .. .. .. 
11 2;) 10 
II 
- 2 -:1 
13 14- 14 10 
17 23 14 15 .t 
Weekly gaill , Oct. 12 .................. .. 
.. 19 ............ .. ... : . ... ... .... . .. . 
" 26 ...... .. ....... ..... .... .. .... .. 
Nov. 2 ...• . •....•..• •• ............ • .. •.. 10 21 6 I 
19 16 10 
1 
13 
14 14 3 
13 15 - 4 12 4 
9 .. .. .................. .. .. . ... . . . . 
" 16 .. ... . . ................. ..... .. . 
" 23 ...... ..... ... . .......... . .... .. . . 
" 30 .... . .... ... . . 9 3 3 - 2 
" Dec. 7 ..... .... .... . .......... ...... . . . 18 10 68 - 15 20 -1 
.• 14 .. . . . . . ... . . ............... .. . ... . 10 - 7 43 14 32 
.. 21. ....... .. ... ..... .............. . 9 12 17 
.. 29 ... . ....... . ..... ... ....... . .. .. . 15 19 
340 
/'" 
413 202 312 147 
U8 81 228 96 117 I 50 
. 2 .90 11.27 1.07 .65 I .55 
Closing weight, Dec. 29 .. . .. . .. ... . .. . . .. ..... ..... . .. 
Total gain .... ...... ... . ...... . ............. . ...... . .. . 
Average daily gaiu per head .. ...... . . ... . .... .... . 
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TABLE XL.-CONTINUED. 
TABLE ARRA.NGED TO SHOW RELATIVE GAINS OF BARROWS AND SOWS. 
(SECOND TEST.) 
SET I SET II SET III 
III 
'" 
/I, 
DATE ::: ::: ~ ~ ~ ::: 0 (1)0 0 alO 0 (1)0 00 =~ 00 =~ 00 0"-0 Oas 0 Cd 0 O~ ::: ~ ::: ~ ~ ~ E-4 E-4 E-4 
- - -- ---- --
--
Beginning weight, Jan. 18 . ... ... ..... .. . .. .. . . . . . ... . 200 60 193 6! 184 84 
Weekly gain, Jan. 25 . ... . . . . ... . . ... . . ... . ..... . ,. '1 14 10 9 10 4 8 
" "Feb.!. .. . . .. .. . . . . .. .... ... .. " .. " . . . . -2 16 12 - 4-
" .. •. 8. . . . . ... . . ... . . . .... . . . . ..... . ... 16 3 10 ~ 7 
•. 15 .. ... • . .... .. .. . .... ... . . . ...... 9 21 
•. 22 . ... .... .... . .... . ....... . . . ..... . 
6 
3 
8 
8 12 
•. Mar. 1. . . .. .. . .......... .. .. . . ... ... .. . 22 
,. 15 . .. .. . . ....... .... . ...... . ... ... 20 - 2 
" 22 . ................ .. .. ...... .. .... 38 
17 
14 
16 
9 
.. 29. . ... . ... ....... .. . ....... .. ..... 13 12 10 
" Apr. 5 .. .. .... ... . .. ..... . . . ...... . . .... 21 
" 12 . .. .... . . .... . . . .... .. .... . . . . ... 20 
.• 19.. .... ..... ..... . . ........... .. ... 11 
•. 26.... . .. ... . . .. .. . ....... .. . . .... . . 21 
~iay 3............... . ... . .. . . . . .. .. .... 20 
•• 10 .. .. . . . . . .. .. . .... . .. . .... . ... .... 20 
3 
4 
6 
6 
" 17.... .... .... .... .. ....... .... .... 26 10 
8 
6 
4 
6 
20 
14 
" 20 ..... . . . .. . .. . ... .. .... . . ... . . . .. 30 10 14 
Closing weight May 20.... .... .... .. .... .... . .. .. . .... 524 146 402 
Total gain... . . . ... . .. .. .. .. ...... ..... . . . .... . . .. .. .. . 324 c6 209 
Average daily gain per head.... . . .... ..... ... ..... . 1.33 . 70 .86 
SPAYED VS. UNSPAY E D SOWS. 
10 
4 
12 
14 
11 
1 5 
121 
.911 
6 10 
12 
12 
4 
10 
H 
-1 
15 
26 
10 
19 
355 
171 
.70 
2 
9 
12 
12 
13 
171 
.71 
On Jan. 13th, six grade half Berkshire sows were separated 
into two lots. One set was reduced to one-fourth ration for 
twenty-four hours, weights taken, (128 pounds) and spayed 
Weights were taken again on Jan. 25th and the experiment 
started. These sets were fed together. No difference was 
noted in the appetite of the sets. The food consumed by both 
sets during the experiment, 116 days, consisted of barley , 1338: 
pounds; bran, 1318; potatoes, 366; milk, 1118; whey, 222. It thus 
required the average quantity of grain, 453 pounds for one · 
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hundred pounds gain in addition to the potatoes, milk and whey. 
The gains in the two sets ran very even and regular throughout 
the experiment, ·each set having only one week of very low 
gains. 
TABLE XLI. SPAYED VER SUS UNSPAYED SOWS. 
W EIGHT S A ND G AI NS I N POU NDS . 
DATE 1897. 
Beginning weight, Jau. 25 . . . ... .. . ... ... . . ... .... .. . . . ... . .. .. . .. .. . 
Weekly g a in, F eb. 1 . . . . . .. . . . .. ... . .. . .... .. ... . . . . .. .. . .... . . .. . . . 
8 . .. . . . . .. . ... .. . . . .. . .. . . . . ... . . . . .... ........ .. 
15 .... . . ... . . .. .. . . . . ... . . . .. . .. . . . . . . . . .. . .. .. ... . 
•• 22 . .. .... . . . . . .. . . ... . . . . . ... . ... ... . . . .. . . . .. . . . . . 
Mar. 1. ... ... .. .. . . ... . . . .... .... .. . . .. . . .. . . .. . ... . . 
8 . . .. . . .. .... .. .. . . ... . . . . .. .. . .. . . ... ...... ... . ... . 
15 . ... .. ... . . . . . .. . . .. .... . .. . . . .. . . . . .. . . . . .. . .. . . 
22 ••.••• .. .• . . . .. . .. . . . .. .. . . . .. . .. .• •. . .... ... . . 
29 .... . .. .... . ... . . .... .. .. .... . 
Apr. 5 . . . .. . .. ... . . . . ... . . .. . . . . .. . . . .. . .. .. . . ... . .. . . 
12 . .. . . . . . . .. . . . . .. .. .. . . . . ... . .. .. ...... .. ... .. .. . 
" 19 . . . .. .. .. ....... .. .. .. .. . . ... . ... .. . .. . . . . . . .. . . . 
,. 26 . •• .•••.. .... .. . . , . .•. . .. . ... . .. . .•• .••• .. .. ... . 
Mny l:.: ~.::::: · : ·.:.:: :: I 
17 . . .... .. . .. . . . . . .. . .. .. . . . .. . .... . . ... ....... . .. . 
•• 21. . . . 
Closing we ight, May 21. . .. . .. . . . .. .. .... . . .. ....... .. . . ...... . . ...... . . 
Tota l g ain . .. . ... . . .. . ... . ... .. . .. . .. ... ... .. . . .. ... . . . .. ... . . .... . . 
Average d a ily gain per h ead ... .... .. . ... . . .. .... ... . . . . . . . . . . .. . . . . . 
SET I SETH 
Spa yed Unspayed 
142 
16 
16 
6 
16 
25 
10 
11 
12 
~O 
20 
12 
12 
20 
10 
32 
32 
16 
428 
286 
.82 
178 
14 
16 
14 
16 
21 
16 
11 
12 
16 
20 
14 
20 
6 
22 
36 
28 
18 
478 
300 
.86 
The results in table XLI show the gains to have been 
slightly in favor of the unspayed sows, though the difference is 
less than 5 per cent. This single test does not give s ufficient 
data from which to draw a conclusion but it indicates that there 
is practically no difference in the feeding qualitie s of spayed and 
u nspayed sows . 
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SUMMARY. 
1. In pork production economic use may be made of pas-
ture in connection with a full grain ration. This is shown not 
only by the average results of all the experiments conducted 
but also by every point of comparison in each separate test. 
The average shows the gains of the pasture sets to be 33 per 
cent the higher and to have been made on 10 per cent less' grain. 
2. The average results of four seasons' experiments show 
quite conclusively that mixed pasture is not beneficial to pigs 
having a full supply of grain and skim milk. 
3. The average of the seven trials, made in both pens and 
yards gives results favorable to grass feeding in connection 
with grain rations. The pen sets having green stuff made 33 
per cent greater gains than those without, and required 40 
pounds less grain for each one hundred pounds of gain. 
4. Pasture with grain rations, averaging all the experi-
ments, gave slightly better results than green stuff cut and fed 
in connection with grain in pens and yards. Where lands are 
cheap and labor comparative1y dear, it seems advisable to follow 
the pasture method. 
5. Pigs running on pasture with partial grain rations, 
produced gains at the least cost per hundred pounds, the quan-
tities of food required standing in the following relation: Full 
grain ration 100, three fourths 94, one-half 82, and one-fourth 
66. But the total gains of those receiving full grain rations 
were so much greater that even with the smaller rate of profit, 
the total net. gain per pig very much exceeded that of the par-
tial ra tion. 
6. In the quantity of grain required for one hundred 
pounds of gain, the sets having a one-fourth grain ration ex-
celled in every test requiring the lowest amount and giving the 
highest per cent of profit. 
7. In rate of gain the sets receiving a full grain ration 
were the best in all cases making the largest total gain and giv-
ing decidedly the highest total profit. 
8. Alfalfa without other food, whether pastured by pigs 
or cut and fed to them in pens, furnished only enough nutri-
ment for bare maintenance. When additional food was given 
the rates of gain were nearly proportional to the extra quanti-
ties they received. 
9. Alfalfa supplies a good supplementary food in connec-
• 
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tion with bran and grain, but it is too coarse and bulky to be fed 
alone to the pig whose digestive tract is especially adapted to· 
concen tra tes. 
10. Alfalfa hay and sugar beets each give profitable re-
turns in connection with a limited grain ration in winter feed-
ing. 
11. In two out of three experiments better results were 
obtained by feeding bran and corn meal or ground wheat dry 
than wet. The average of the three tests gives a result slightly 
favorable to ~the dry food in rate of gain but favorable to the 
wet in the amount of food required for one hundred pounds 
gain. 
12. In the several tests reported the feeding qualities of 
unspayed sows were found to be fully equal to or slightly better 
than those of barrows. 
13. In a single test with spayed and unspayed sows, the 
results were slightly favorable to th e open sows. 
